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COMPOSITION & METHODS FOR TREATMENT AND SCREENING 



BACKGROUND OF THE INVENTION 

Related Applications 

5 This application is a continuation-in-part of PCT Application No. PCT/US02/13135 (EPI-0629), entitled 

COMPOSITIONS, FORMULATIONS & KIT WITH ANTI-SENSE OLIGONUCLEOTIDE & ANTI- 
INFLAMMATORY STEROID AND/OR UBIQUINONE FOR TREATMENT OF RESPIRATORY & LUNG 
DISEASE, and PCT/US02/13143 (EPI-0529), entitled COMPOSITION, FORMULATIONS & KITS FOR 
TREATMENT OF RESPIRATORY & LUNG DISEASE WITH ANTI-SENSE OLIGONUCLEOTIDES & A 
1 0 BRONCHODILATING AGENT, both filed April 24, 2002, by Jonathan W. Nyce et al. 

Incorporation of Sequence Listing 

The substitute Sequence Listing submitted on compact disc, created on June 12, 2002 as file entitled, "EPI- 
00673 seqlist st25.txt" containing 827K bytes of data, is hereby incorporated by reference. 

Field of the Invention 

15 This invention relates to single and multiple target anti-sense (STA or MTA) oligonucleotides (oligos) targeted 

to certain genes, compositions and formulations thereof, mRNAs and proteins, that are useful in the prophylaxis and 
treatment of various diseases and conditions associated with the gene(s) up-regulated expression, and for screening 
compounds active at the gene(s), mRNA(s), or gene produces). 

Background of the Invention 

20 Respiratory diseases, such as allergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic 

Obstructive Pulmonary Diseases (COPD), allergic rhinitis (AR), Acute Respiratory Distress Syndrome (ARDS), 
pulmonary hypertension, lung inflammation, bronchitis, and bronchoconstriction, are extremely common in the general 
population, for example, asthma in the United States affects more than 3% of the population, and accounts for about 1% 
of all health care costs. 

25 During the last decade, anti-sense oligonucleotides (oligos) have received considerable theoretical consideration 

and experimental validation as potential pharmacological agents in human diseases. A significant advance has been their 
direct administration to respiratory tissues and the respiratory tract, which not only targeted localized tissues but 
decreased the required dosage. Anti-sense therapy thus has significant advantages for increasing target specificity and 
decreasing systemic side effects. The application of anti-sense therapy to the prevention and treatment of respiratory 

30 diseases is particularly suitable for those diseases associated with gene up-regulation. The Human Genome Project has 
provided a plethora of new nucleic acid sequences, many of which correspond to genes of known activities. Others, 
however, are novel sequences, whose Expressed Sequence Tags (ESTs) may be applied to the discovery of new genes, to 
the elucidation of their functions and the invention of new treatments custom tailored to each specific gene or to 
combinations of genes. 

35 This knowledge may also be combined with known treatments in the pursuit of better prophylatic and 

therapeutic regimes for various diseases. 

Currently, there is a need for oligos and other types of compounds that are effective in the prevention and 
therapy of respiratory and other lung diseases, and for the discovery of new genes and their functions. In addition, anti- 
sense oligos to certain targets associated with specific diseases or conditions, are helpful in screening libraries of small 

40 molecules that are active at the gene(s), mRNA(s), or gene produces). 
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SUMMARY OF THE INVENTION 



This invention relates to an agent, comprising a STA (single target anti-sense) or MTA (multiple target anti- 
sense) oligo(s) that is anti-sense to an initiation codon, a coding region or a 5' or 3' intron-exon junction of a nucleic acid 
target, or anti-sense to their corresponding mRNA; pharmaceutically and veterinarily acceptable salts of the oligo(s) or 
5 mixtures thereof; and a surfactant that may be operatively linked to the oligo(s). Examples of nucleic acid targets include 
interleukin-4 receptor (IL4R), interleukin-5 receptor (IL5R), chemokine receptors CCR1 and CCR3, chemokines 
Eotaxin-1, RANTES and MCP4, CD23, ICAM, VCAM, tryptase a or b or PDE4 (phosphodiesterase 4 A, B, Cor D 
subtypes). The composition of the invention comprise(s) the above oligo, and a pharmaceutically or veterinarily 
acceptable carrier, in an amount effective to attenuate or inhibit symptoms associated with a disease such as airway 

10 inflammation, allergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic Obstructive Pulmonary Diseases 
(COPD), allergic rhinitis (AR), Acute Respiratory Distress Syndrome (ARDS), pulmonary hypertension, lung 
inflammation, bronchitis, airway obstruction, and bronchoconstriction, among others. 

The carrier is selected preferably from gaseous, liquid and solid carriers. More preferably, the composition 
comprises one or more therapeutic or diagnostic agent(s), and/or surfactants. The present composition is provided in a 

1 5 variety of formulation and may comprise a solid powder or liquid carrier, or a formulation may include lipid particles or 
lipid vesicles and contains, more preferably, liposomes, and/or the particles comprising micro-crystals. The formulation 
may be provided in a form of a respirable formulation, or an aerosol, that is manufactured in bulk or in single or multiple 
unit form, and may be included in a capsule or cartridge. The composition may be manufactured by combining one or 
more oligos with a pharmaceutically or veterinarily acceptable carrier and formulation ingredients and other bioactive 

20 agents and stored, or the ingredients may be combined just prior to use. The composition of the invention may further 
comprise other diagnostic or therapeutic compounds, surfactants, antioxidants, flavoring and coloring agents, fillers, 
volatile oils, buffering agents, dispersants, RNA inactivating agents, antioxidants, flavoring agents, propellants, 
preservatives, or surfactants. The oligonucleotide has a sequence of at least 4 contiguous nucleotides selected from full 
length sequence. This invention further relates to a vector carrying the oligo(s), and to a cell, comprising the above 

25 oligonucleotide. The oligonucleotide(s) (oligo(s)) is (are) also provided as a kit, comprising in separate containers, a 
delivery device, the above composition and instructions for its use, and optionally the oligo(s) and a carrier for 
preparation of the composition. The delivery device may comprise a nebulizer that delivers single metered doses of the 
formulation, an insufflator, a pressurized inhaler, or a dry powder delivery device. 

The oligo(s) of the invention may be used for preventing or treating airway inflammation and other respiratory 

30 diseases by administration to a subject affected by an airway inflammation, other respiratory disease or cancer of an 
effective amount of an oligo targeted to one or more gene(s), mRNA(s), or gene produces), or a composition thereof as 
disclosed in this specification. In another application, the oligos of the invention may be used for screening candidate 
compounds from a library of small molecules, or to anti-sense oligo(s) that is antisense to one or more gene(s), or 
mRNA(s), as disclosed in this specification. The candidate compounds may be contacted with, or introduced into a ceil 

35 expressing, one or more genes, mRNAs, or gene produces), detecting the binding of the compound and the gene(s), or 
mRNA(s) and/or a change in the mRNA levels, or in the expressed protein levels, characteristics, or function. The 
candidate compound maybe an inhibitor, an agonist, or an inverse agonist of the target. 

DETAILED DESCRIPTION OF THE INVENTION 

This invention arose from a desire by the inventors to improve on prior discoveries relating to the preventative 
40 or therapeutic utilization of anti-sense oligos in the treatment of diseases or conditions that may have multiple 
contributing pathways. The inventors reasoned that they could improve on the prior art by attenuating or enhancing the 
effects of one or more novel genes and/or pathways with anti-sense oligo(s) directed to those targets) associated with a 
specific disease or condition. They, thus, set out to attempt a novel and unobvious strategy and overcame numerous 
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obstacles, particularly the extensive searching and selection of the specifically active targets and the elucidation of the 
targets' sequences, be it genomic DNA and small molecules RNAs or proteins involved in specific diseases or conditions 
and designing appropriate drugs in the form of anti-sense oligos suitable for the selected targets. The inventors provide 
below various preferred embodiments of this invention, and exemplify specifically designed STA and MTA oligo 
5 sequences. 

GLOSSARY 

The term "adenosine-free", as used herein, means that no adenosine residue is contained in an oligonucleotide. 
An adenosine-free oligonucleotide is devoid of adenosine. If any of adenosine residues are substituted or replaced with 
des-adenosine (desA) to give an oligonucleotide having desA but not adenosine, this oligonucleotide is deemed as an 

10 adenosine-free oligonucleotide. The term "agent", as used herein, means a chemical compound, a mixture of chemical 
compounds, a synthesized compound, a therapeutic compound, an organic compound, an inorganic compound, a nucleic 
acid, a protein, a biological molecule, a macromolecule, lipid, oil, fillers, solution, a cell or a tissue. Agents may be 
added to prepare a formulation comprising an inhibitor or an oligonucleotide and used in a composition or a kit in a 
pharmaceutical or veterinary use. The term "airway", as used herein, means part of or the whole respiratory system of a 

1 5 subject which exposes to air. The airway includes throat, a windpipe, a respiratory tract, a lung, and lung lining. The 
airway also includes trachea, bronchi, bronchioles, terminal bronchioles, respiratory bronchioles, alveolar ducts, and 
alveolar sacs. The term "airway inflammation", as used herein, means a disease or condition related to inflammation on 
airway of subject. The airway inflammation may be caused or accompanied by allergy(ies), asthma, impeded 
respiration, cystic fibrosis (CF), Chronic Obstructive Pulmonary Diseases (COPD), allergic rhinitis (AR), Acute 

20 Respiratory Distress Syndrome (ARDS), pulmonary hypertension, lung inflammation, bronchitis, airway obstruction, 
and bronchoconstriction. The term "an anti-sense oligonucleotide (oligo)", as used herein, means an oligonucleotide 
which, in this invention, is applied to the reduction or inhibition of gene expression by inhibition of a target nucleic acid. 
Preferably, the target nucleic acid is messenger RNA (mRNA) or gene. For example, the oligonucleotide generally 
means a sequence of synthetic or naturally derived nucleotide that (1) hybridizes or is antisense to any segment of an 

25 mRNA encoding a target protein under appropriate hybridization conditions, and which (2) upon hybridization causes 
the reduction in gene expression of the target protein. See, Milligan, J. F. et al., J. Med. Chenx 36(14), 1923-1937 
(1993), the relevant portion of which is hereby incorporated in its entirety by reference. 

The term "a candidate compound", as used herein, means a sample compound used for screening to identify a 
candidate with an activity. The candidate compounds are not limited to their source and useful as therapeutics of 

30 respiratory diseases. The term "a carrier", as used herein, means a biologically acceptable carrier in the form of a 
gaseous, liquid, solid carriers, and mixtures thereof, which are suitable for the different routes of administration intended. 
Preferably, the carrier is pharmaceutically or veterinarily acceptable. The composition may optionally comprise other 
agents such as other therapeutic compounds known in the art for the treatment of the condition or disease, antioxidants, 
flavoring agents, coloring agents, fillers, volatile oils, buffering agents, dispersants, surfactants, RNA inactivating agents, 

35 propellants and preservatives, as well as other agents known to be utilized in therapeutic compositions. The term "a cell- 
internalized agent", as used herein, means an agent that enhances or facilitates the internalization of a desired compound 
or composition into a cell. Preferably, examples of cell-internalized agents are transferrin, asialoglycoprotein, 
streptavidin, or sperimine. The term "chimeric" oligonucleotides or "chimeras", as used herein, means oligonucleotides 
which contain two or more chemically distinct regions, each made up of at least one nucleotide. The term 

40 "complementary," as used herein, means the capacity for precise pairing between two nucleotides. For example, if a 
nucleotide at a certain position of an oligonucleotide is capable of hydrogen bonding with a nucleotide at the same 
position of a DNA or RNA molecule, then the oligonucleotide and the DNA or RNA are considered to be 
complementary to each other at that position. The oligonucleotide and the DNA or RNA are complementary to each 
other when a sufficient number of corresponding positions in each molecule are occupied by nucleotides which can 
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hydrogen bond with each other. 

The term "a composition", as used herein, means a mixture containing an inhibitor used in this invention and a 
carrier. The composition also means a mixture containing an oligonucleotide of this invention and a carrier. The 
composition may contain other agents. The composition is preferably a pharmaceutical or veterinary composition. The 
5 terms "des-adenosine (desA) " and "des-thymidine (desT") ", as used herein, mean oligonucleotides substantially lacking 
either adenosine or thymidine, respectively. In some instances, the desT sequences are naturally occurring, and in others 
they may result from substitution of an undesirable nucleotide (A) by another one lacking its undesirable activity. In the 
present context, the substitution is generally accomplished by substitution of A with a "universal base", as is known in 
the art. The term "down-regulation" as used herein, means a decrease in production, secretion, expression or availability 

10 . (and thus a decrease in concentration) of the targeted protein or nucleic acids. The term "an effective amount" as used 
herein, means an amount which provides a therapeutic or prophylactic benefit. The term "fixed" as used herein, means 
that the non-homologous nucleotide may be replaced with a universal base that may base-pair with similar or equal 
affinity with two or more of the four nucleotide present in natural DNA: A (adenine), G (guanine), C (cytosine), and T 
(thymidine). This step generates a further novel sequence, different from the one found in nature, that permits the 

1 5 oligonucleotide to bind, preferably equally well, with the primary target, the secondary target, the tertiary target, etc. The 
term "a fragment", as used herein, means a single-stranded nucleic acid having a desired sequence. The fragment has at 
least four contiguous nucleotides having a sequence derived from desired source. The term "homology", as used herein, 
means the identity of residues in nucleic acid or amino acid sequences. When the identity is one hundred percent 
comparing two or more sequences, those sequences have identical residues in their sequences. The term "homologous", 

20 as used herein, means that one single-stranded nucleic acid sequence may hybridize to a complementary single-stranded 
nucleic acid sequence. The degree of hybridization may depend on a number of factors including the amount of identity 
between the sequences and the hybridization conditions such as temperature and salt concentration as discussed later. 
Preferably the region of identity is greater than about 5 base pair (bp), more preferably the region of identity is greater 
than 10 bp. "Homologous", thus, means the level of the identity of sequences, preferably, 60% or more, preferably 70% 

25 or more, preferably 80% or more, more preferably 90% or more, or most preferably any one of 95%, 96%, 97%, 98% or 
99%. Other residues that are not identical are mismatches. 

The term "hybridize", as used herein, means that a nucleic acid including an oligonucleotide binds or is 
antisense to its complementary chain of a nucleic acid and maintains binding under an appropriate condition. Hydrogen 
bonding, which may be Hoogsteen hydrogen bonding or Watson-Crick hydrogen bonding, is formed between 

30 complementary nucleoside or nucleotide bases. For example, adenine and thymidine are complementary nucleotide 
bases, and cytosine and guanine are complementary nucleotide bases which pair through the formation of hydrogen 
bonds. If a complementary chain is not homologous, a nucleic acid may not bind to and form a bonding. The term "an 
inhibitor", as used herein, means a substance which inhibits the activity of the protein or genes encoding therefore 
selected from interleukin-4 receptor, interleukin-5 receptor, chemokine receptors CCR1 and CCR3, chemokines Eotaxin- 

35 1, RANTES and MCP4, CD23, ICAM, VCAM, tryptase a or b, PDE4 (A, B, C, D subtypes). The inhibitor may be a 
compound or substance binding to one or more gene(s), mRNA(s), or gene produces), such as gene produces) and 
inhibits the activity of the gene(s), mRNA(s), or gene produces). Additionally, the inhibitor can be a compound or 
substance which suppresses the expression of one or more gene(s), mRNA(s) or gene produces). Examples of the 
inhibitors may be, but not limited to, a chemical compound, an antibody and an oligonucleotide. The term "methylated 

40 cytosine", as used herein, means a cytosine base that is substituted for cytosine to create at least one methylated CpG 
dinucleotide present in an oligonucleotide. Methylated cytosine is depicted as or "C. The term "a multi-targeted anti- 
sense (MTA) oligonucleotide (oligo)", as used herein, means an oligonucleotide that is antisense to at least two different 
nucleic acids and is capable of attenuating the expression of more than one target mRNA, or to enhance or attenuate the 
activity of one or more pathways. 

45 The term "naturally-occurring", as used herein, means the fact that an object can be found in nature. For 
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example, a nucleic acid or a nucleic acid sequence that is present in an organism (including viruses) that can be isolated 
from a source in nature and which has not been intentionally modified by man in the laboratory is naturally-occurring. 
Generally, the term riaturaUy-occurring refers to an object as present in a non-pathological (undiseased) individual, such 
as would be typical for the species. The term "a non-fully desA sequence", as used herein, means a sequence may have a 
5 content of adenosine of less than about 15%, more preferably less than about 10%, and still more preferably less than 
5%, and some even less than 2% adenosine. The term "an oligonucleotide (oligo)", as used herein, means an oligomer or 
polymer of ribonucleic acid or deoxyribonucleic acid, or mimetics thereof. This term includes oligonucleotides 
composed of naturally-occurring nucleobases, sugars and covalent intersugar (backbone) linkages as well as 
oligonucleotides having non-naturally-occurring portions which function similarly. Such modified or substituted 

1 0 oligonucleotides are often preferred over native forms because of desirable properties such as, for example, enhanced 
cellular uptake, enhanced binding to target and increased stability in the presence of nucleases. Preferably, an 
oligonucleotide is about 4 to 70, 7 to 70, 7 to 60, 10 to 50, 20 to 40, 20 to 30, 21, 22, 23, 24, 25, 26, 27, 28, or 29, in 
length. The oligonucleotide may be preferably an anti-sense oligonucleotide. 

The term "operatively (operably) linked", as used herein, means that a nucleic acid is placed into a functional 

1 5 relationship with another nucleic acid sequence including a presequence, secretory leader sequence, promoter, enhancer, 
ribosome binding site, expression control sequence, or reporter gene, etc. Generally, "operatively linked" means that the 
DNA sequences being linked are contiguous, for some sequences and, not for other sequences. Linking is accomplished 
by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are 
used in accordance with conventional practice. The terms "preventing" or "prevention", as used herein, mean a 

20 prophylactic treatment made before a subject obtains a disease or ailing condition such that it can have a subject avoid 
having a disease or condition related thereto. The term "reducing", as used herein, means decreasing or preventing the 
translation or expression of a gene by an oligonucleotide that binds specifically with a target mRNA. The term 
"respiratory diseases", as used herein, means diseases or conditions related to the respiratory system Examples include, 
but not limited to, airway inflammation, allergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic 

25 Obstructive Pulmonary Diseases (COPD), allergic rhinitis (AR), Acute Respiratory Distress Syndrome (ARDS), 
pulmonary hypertension, lung inflammation, bronchitis, airway obstruction, and bronchoconstriction. The terms "a 
segment", as used herein, means at least four contiguous nucleotides having a sequence derived from any part of mRNA. 
The term "sequence identity", as used herein, means that two polynucleotide sequences are identical (i.e., on a 
nucleotide-by-nucleotide basis) over the window of comparison. The term "percentage of sequence identity" is 

30 calculated by comparing two optimally aligned sequences over the window of comparison, determining the number of 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I) occurs in both sequences to yield the number 
of matched positions, dividing the number of matched positions by the total number of positions in the window of 
comparison (i.e., the window size), and multiplying the result by 100 to yield the percentage of sequence identity. The 
terms "substantial identity" as used herein means a characteristic of a polynucleotide sequence, wherein the 

35 polynucleotide comprises a sequence that has at least 80 percent sequence identity, preferably at least 85 percent identity 
and often 90 to 95 percent sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison window of at least 20 nucleotide positions, frequently over a window of at least 
25-50 nucleotides, wherein the percentage of sequence identity is calculated by comparing the reference sequence to the 
polynucleotide sequence which may include deletions or additions which total 20 percent or less of the reference 

40 sequence over the window of comparison. 

The term "prodrug" as used herein, means a therapeutic agent that is prepared in an inactive form that is 
converted to an active form (i.e., drug) within the body or cells thereof by the action of endogenous enzymes or other 
chemicals and/or conditions. In particular, prodrug versions of the oligonucleotides of the invention may be prepared as 
SATE [(S-acetyl-2-thioethyl) phosphate] derivatives according to the methods disclosed in WO 93/24510. The term "a 

45 spacer", as used herein, means a molecule or a group of molecules that connects two molecules, such as a nucleotide and 
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a random nucleotide, and serves to place the two molecules in a preferred configuration. The terms "stringent conditions" 
or "semi stringent conditions", as herein used mean conditions under which a test nucleic acid molecule will hybridize to 
a target nucleotide sequence, to a detectably greater degree than other sequences (e.g., at least two-fold over 
background). Stringent and semi-stringent conditions are sequence-dependent and will differ in experimental contexts. 
5 For example, longer sequences hybridize specifically at higher temperatures. Generally, stringent conditions are selected 
to be about 5 °C to about 20 °C lower, and preferably, 5 °C lower, than the thermal melting point (Tm) for the specific 
target sequence at a defined ionic strength and pH. The Tm is the temperature (under defined ionic strength and pH) at 
which 50% of a complementary target sequence hybridizes to a perfectly matched probe. Typically, stringent conditions 
will be those in which the salt concentration is less than about 1.0 M Na ion concentration (or other salts), typically about 

10 0.01 to 1.0 M Na ion concentration (or other salts), at pH 7.0 to 8.3, and the temperature is at least about 30 °C for short 
probes (e.g., 10 to 50 nucleotides) and at least about 60 °C for long probes (e.g., greater than 50 nucleotides). Stringent 
conditions may also be achieved with the addition of destabilizing agents such as formamide. Exemplary semi stringenct 
conditions include hybridization with a buffer solution of 30 % formamide, 1 M NaCl, 1% SDS at 37 °C, and a wash in 2 
x SSC at 50 °C. Exemplary high stringency conditions include hybridization in 50% formamide, 1 M NaCl, 1% SDS at 

15 37°C, and a wash in 0.1 x SSC at 60 °C. The term "a target", as used herein, means a nucleic acid, such as a gene(s), 
EST(s), cDNA(s), mRNA(s), or gene produces), their expressed produces) or protein to which an inhibitor used in this 
invention acts on. For example, an oligonucleotide targeting to a specific nucleic acid that is antisense to its target 
nucleic acid and suppresses the expression of a target gene, thereby production of the target protein is inhibited. The 
terms "treat" or "treating", as used herein, mean a treatment which decreases the likelihood that the subject administered 

20 such treatment will manifest symptoms of disease or other conditions. The term "a universal base", as used herein, 
means a substitute base used for adenosine in its position in a nucleic acid which forms a hydrogen bond and binds to 
mymidine but lacks the ability to activate adenosine receptors and otherwise exercise the constricting effect of adenosine 
in the lungs. The term "up-regulation", as used herein, means an increase in production, secretion, expression, function 
or availability (and thus an increase in concentration) of the targeted protein or nucleic acids. The term "an up-taken 

25 agent", as used herein, means an agent which helps a cell take up a substance into a cell. It is used to take an exogenous 
substance into a cell to passively give a different genotype and/or phenotype. Preferably, the up-taken agents are 
transferrin, asialoglycoprotein, streptavidin, or sperirnine. 

This invention provides oligonucleotides (oligos) that is antisense to a nucleic acid target(s) such as G-alphaH, 
or other genes, or mRNAs to the genes* initiation codons, genomic flanking regions, intron-exon borders, their 5-end, 3'- 

30 end, and regions within 2 to 10 nucleotides of the 5'-end and the 3 -end, the border sections between their coding and 
non-coding regions, or coding and non-coding regions of RNAs corresponding to the target genes. 

The oligos of this invention may be obtained by first selecting fragments of a target nucleic acid having at least 
4 contiguous nucleic acids selected from the group consisting of G and C, and then obtaining a first oligonucleotide 4 to 
70 nucleotides long which comprises the selected fragment and preferably has a C and G nucleic acid content of up to 

35 and including about 20%, about 15%. A second complementary oligonucleotide 4 to 70 nucleotides long is then obtained 
comprising a sequence which is anti-sense to the selected fragment, the second oligonucleotide having an adenosine base 
content of up to and including about 20%, about 15%. When the first selected fragment comprises at least one thymidine 
base, the corresponding adenosine base in the second anti-sense oligonucleotide may be substituted with a universal base 
selected from heteroaromatic bases which bind to a thymidine base but have antagonist activity and less than about 0.3 of 

40 the adenosine base agonist activity at the adenosine A u A2b and A 3 receptors, or heteroaromatic bases which have no 
activity or have an agonist activity at the adenosine A^ receptor. 

A "nucleoside" is a base-sugar combination. The base portion of the nucleoside is normally a 
heterocyclic base. The two most common classes of such heterocyclic bases are the purines and the pyrimidines. 
Nucleotides are nucleosides that further include a phosphate group covalently linked to the sugar portion of the 

45 nucleoside. For those nucleosides that include a pentofuranosyl sugar, the phosphate group can be linked to either the 2\ 
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3* or 5* hydroxyl moiety of the sugar. In forming oligonucleotides, the phosphate groups covalently link adjacent 
nucleosides to one another to form a linear polymeric compound. In turn the respective ends of this linear polymeric 
structure can be further joined to form a circular structure, however, open linear structures are generally preferred. 
Within the oligonucleotide structure, the phosphate groups are commonly referred to as forming the internucleoside 
5 backbone of the oligonucleotide. The normal linkage or backbone of RNA and DNA is a 3' to 5* phosphodiester linkage. 

Specific examples of preferred antisense compounds useful in this invention include oligonucleotides 
containing modified backbones or non-natural internucleoside linka ges. As defined in this specification, oligonucleotides 
having modified backbones include those that retain a phosphorus atom in the backbone and those that do not have a 
phosphorus atom in the backbone. For the purposes of this specification, and as sometimes referenced in the art, 

10 modified oligos that do not have a phosphorus atom in their internucleoside backbone are also called oligonucleosides. 
Preferred modified oligonucleotide backbones include, for example, phosphorothioates, chiral phosphorothioates, 
phosphorodithioates, phosphotriesters, aminoalkylphosphotriesters, methyl and other alkyl phosphonates including 3'- 
alkylene phosphonates and chiral phosphonates, phospliinates, phosphoramidates including 3-ainino phosphoramidate 
and aminoalkylphosphorarnidates, tHonophosphorarnidates, thionoalkylphosphonates, thionoalkylphosphotriesters, and 

1 5 boranophosphates having normal 3-5' linkages, 2'-5' linked analogs of these, and those having inverted polarity wherein 
the adjacent pairs of nucleoside units are linked 3-5' to 5-3' or 2-5' to 5-2'. Various salts, mixed salts and free acid 
forms are also included. These modifications may increase the in vivo stability of the oligonucleotide are particularly 
preferred. The naturally occurring phosphodiester linkages of oligonucleotides are susceptible to some degree of 
degradation by cellular nucleases. Many of the residues proposed herein, on the contrary, are highly resistant to nuclease 

20 degradation. See Milligan et al., and Cohen, J. S. D., supra. In another preferred embodiment, the oligo(s) may be 
protected from degradation by adding a "3 -end cap" by which nuclease-resistant linkages are substituted for 
phosphodiester linkages at the 3' end of the oligonucleotide. See, Tidd, D. M. and Warenius, H.M., Be. J. Cancer 60: 
343-350 (1989); Shaw, J.P. et al., Nucleic Acids Res. 19: 747-750 (1991), the relevant section of which are incorporated 
in their entireties herein by reference. Phosphoramidates, phosphorothioates, and methylphosphonate linkages all 

25 function adequately in this manner for the purposes of this invention. The more extensive the modification of the 
phosphodiester backbone the more stable the resulting agent, and in many instances the higher their RNA affinity and 
cellular permeation. See Milligan, et al., supra. The number of residues that may be modified or substituted will vary 
depending on the need, target, and route of adrninistration, and may be from 1 to all the residues, to any number in 
between. Many different methods for replacing the entire phosphodiester backbone with novel linkages are known. See, 

30 Millikan et al, supra. Phosphorothioate and methylphosphonate-modified oligonucleotides are particularly preferred due 
to their availability through automated oligonucleotide synthesis. See, Millikan et al, supra. Where appropriate, the agent 
of this invention may be administered in the form of their pharmaceutically acceptable salts, or as a mixture of the 
oligonucleotide and its salt In another embodiment of this invention, a mixture of different oligonucleotides or their 
pharmaceutically acceptable slats is administered. Representative United States patents that teach the preparation of the 

35 above phosphorus-containing linkages include, but are not limited to, U.S. Patent Nos. 3,687,808; 4,469,863; 4,476,301; 
5,023,243; 5,177,196; 5,188,897; 5,264,423; 5,276,019; 5,278,302; 5,286,717; 5,321,131; 5,399,676; 5,405,939; 
5,453,496; 5,455,233; 5,466,677; 5,476,925; 5,519,126; 5,536,821; 5,541,306; 5,550,111; 5,563,253; 5,571,799; 
5,587,361; and 5,625,050. 

Preferred modified oligonucleotide (oligo) or oligo mimetic backbones that do not include a phosphorus atom 
40 therein have backbones that are formed by short chain alkyl or cycloalkyl internucleoside linkages, mixed heteroatom or 
alkyl or cycloalkyl internucleoside linkages, or one or more short chain heteroatomic or heterocyclic internucleoside 
linkages. These include those having morpholino linkages (formed in part from the sugar portion of a nucleoside); 
siloxane backbones; sulfide, sulfoxide and sulfone backbones; formacetyl and thioformacetyl backbones; formacetal and 
thioformacetal backbones; methylene formacetyl and thioformacetyl backbones; alkene containing backbones; sulfamate 
45 backbones; methyleneimino and methylenehydrazino backbones; sulfonate and sulfonamide backbones; amide 
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backbones; and others having mixed N, O, S and CH 2 component parts. Other preferred modified oligonucleotide 
backbones have thioether, carbonate, carbamate, sulfate, sulfite, hydroxyiamine, memylene(memyimino) (MMI), 
methyleneoxy (memylimino) (MOMI), 2 , -0-methyl, phosphoramidate backbones and combination thereof. 
Representative United States patents that teach oligornimetic preparation include, but are not limited to, U.S. Patent Nos. 
5 5,034,506; 5,166,315; 5,185,444; 5,214,134; 5,216,141; 5,235,033; 5,264,562; 5,264,564; 5,405,938; 5,434,257; 
5,466,677; 5,470,967; 5,489,677; 5,541,307; 5,561,225; 5,596,086; 5,602,240; 5,610,289; 5,602,240; 5,608,046; 
5,610,289; 5,618,704; 5,623,070; 5,663,312; 5,633,360; 5,677,437; and 5,677,439. 

In other preferred oligomimetics or modified oligos of the invention, both the sugar and the internucleoside 
linkage, i.e. the backbone, of the nucleotide units are replaced with novel groups. The base units are maintained for 

10 hybridization with an appropriate nucleic acid target compound. One such oligomeric compound, an oligonucleotide 
mimetic that has been shown to have excellent hybridization properties, is referred to as a peptide nucleic acid (PNA). In 
PNA compounds, the sugar-backbone of an oligonucleotide is replaced with an amide containing backbone, in particular 
an aminoethylglycine backbone. The nucleobases are retained and may be bound directly or indirectly to aza nitrogen 
atoms of the amide portion of the backbone. Representative United States patents that teach the preparation of PNA 

15 compounds include, but are not limited to, U.S. Patent Nos. 5,539,082; 5,714,331; and 5,719,262. Further teaching of 
PNA compounds can be found in Nielsen et al. (Science, 1991, 254, 1497-1500). Most preferred embodiments of the 
invention are oligonucleotides with phosphorothioate backbones and oligonucleosides with heteroatom backbones, and 
in particular, -CH 2 NHOCH 2 -, -CH 2 N(CH 3 )OCH 2 - (methylene (memylirnino) or MMI backbone), -CH 2 ON(CH 3 )CH 2 , - 
CH 2 N(CH 3 )N(CH 3 )CH 2 - and -ON(CH 3 )CH 2 CHr- (wherein the native phosphodiester backbone is represented as - 

20 OPOCH 2 -) of the above referenced U.S. Patent No. 5,489,677, and the amide backbones of the above referenced U.S. 
Patent No. 5,602,240. Also preferred are oligonucleotides having morpholino backbone structures of the above- 
referenced U.S. Patent No. 5,034,506. 

Modified oligonucleotides (oligos) may also contain one or more substituted sugar moieties. Preferred modified 
oligos comprise one of the following at the 2* position: OH; F; O-, S-, or N-alkyl, O-alkyl-O-alkyl, O-, S-, or N-alkenyl, 

25 or O-, S-, or N-alkynyl, wherein the alkyl, alkenyl and alkynyl may be substituted or unsubstituted C\ to Ci 0 alkyl or C 2 
to C 10 alkenyl and alkynyl. Particularly preferred are 0[(CH 2 ) D O] m CH 3 , 0(CH 2 ) n OCH 3 , 0(CH 2 ) 2 ON(CH 3 ) 2 , 0(CH 2 ) 
n NH 2 , 0(CH 2 ) n CH 3 , 0(CH 2 ) n ONH 2 , and 0(CH 2 ) n ON[(CH 2 ) D CH 3 )] 2 , where n and m are from 1 to about 10. Other 
preferred oligonucleotides comprise one of the following at the 2' position: Ci to Ci 0 lower alkyl, substituted lower alkyl, 
alkaryl, aralkyl, O-alkaryl or O-aralkyl, SH, SCH 3 , OCN, CI, Br, CN, CF 3 , OC 3 , SOCH 3 , S0 2 CH 3 , ON0 2 , N0 2 , N 3 , 

30 NH 2 , heterocycloalkyl, heterocycloalkaryl, ammoalkylamino, poly-alkylamino, substituted silyl, an RNA cleaving group, 
a reporter group, an intercalator, a group for improving the pharmacokinetic properties of an oligonucleotide, or a group 
for improving the pharmacodynamic properties of an oligonucleotide, and other substituents having similar properties. A 
preferred modification includes 2 , -methoxyethoxy (2'-0-CH 2 CH 2 OCH 3 , also known as 2 , -0-(2-methoxyethyl) or 2- 
MOE) (Martin et al., Helv. Chim. Acta 1995, 78, 486-504) i.e., an alkoxyalkoxy group. Further preferred modifications 

35 include 2'-dimemylarninooxyethoxy, i.e., a 0(CH 2 ) 2 ON(CH 3 ) 2 group, also known as 2VDMAOE, and 2 1 - 
dimemylaminoethoxyethoxy (2-DMAEOE) as described in examples hereinbelow. Other preferred modifications 
include 2'-methoxy (2-0-CH 3 ), 2 , -aminopropoxy (2'-OCH 2 CH 2 CH 2 NH 2 ) and 2-fluoro (2-F). Similar modifications 
may also be made at other positions on the oligonucleotide, particularly the 3' position of the sugar on the 3' terminal 
nucleotide or in 2-5' linked oligonucleotides and the 5* position of 5* terminal nucleotide. Oligonucleotides may also 

40 have sugar mimetics such as cyclobutyl moieties in place of the pentofuranosyl sugar. Also Locked Nucleic Acid (LNA) 
and morpholino may be applicable for sugar mimetics. Representative United States patents that teach the preparation of 
such modified sugars structures include, but are not limited to, U.S. Patent Nos. 4,981,957; 5,118,800; 5,319,080; 
5,359,044; 5,393,878; 5,446,137; 5,466,786; 5,514,785; 5,519,134; 5,567,811; 5,576,427; 5,591,722; 5,597,909; 
5,610,300; 5,627,0531 5,639,873; 5,646,265; 5,658,873; 5,670,633; and 5,700,920. 
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Oligos may also include nucleobase ("base") modifications or substitutions. As used herein, "unmodified" or 
"natural" nucleobases include the purine bases adenine (A) and guanine (G), and the pyrirnidine bases myrnine (T), 
cytosine (C) and uracil (U). Modified nucleobases include other synthetic and natural nucleobases such as 5- 
methylcytosine or m C), 5-hydroxymethyl cytosine, xanthine and its derivatives (e.g., theophylline, caffeine, 

5 dyphylline, etophylline, acephylline piperazine, barnifylline, and enprofylline), hypoxanthine, 2-aminoadenine, 6-methyl 
and other alkyl derivatives of adenine and guanine, 2-propyl and other alkyl derivatives of adenine and guanine, 2- 
thiouracil, 2-thiothymine and 2-thiocytosine, 5-halouracil and cytosine, 5-propynyl uracil and cytosine, 6-azo uracil, 
cytosine and thyniine, 5 -uracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8 -thiol, 8-thioalkyl, 8-hydroxyl and other 8- 
substituted adenines and guanines, 5-halo particularly 5-bromo, 5-trifluoromethyl and other 5-substituted uracils and 

10 cytosines, 7-methylguanine and 7-methyladenine, 8-aza guanine and 8-azaadenine, 7 -deaza guanine and 7-deazaadenine 
and 3-deazaguanine and 3-deazaadenine. Further nucleobases include those disclosed in U.S. Patent No. 3,687,808, those 
disclosed in the Concise Encyclopedia Of polymer Science And Engineering 1990, pages 858-859, Kroschwitz, J. L, ed. 
John Wiley & Sons, those disclosed by Englisch et al., Angewandte Chemie, International Edition 30: 613-722 (1991), 
and those disclosed by Sanghvi, Y. S., Chapter 15, Antisense Research and Applications, pp. 289-302, Crooke, S. T. and 

15 Lebleu, B., Eds., CRC Press (1993). Certain of these nucleobases are particularly useful for increasing the binding 
affinity of the oligomeric compounds of the invention. These include 5-substituted pyrimidines, 6-azapyrimidines and N- 
2, N-6 and 0-6 substituted purines, including 2-arninopropyladenine, 5-propynyluracil and 5-propynylcytosine. 5- 
methylcytosine substitutions have been shown to increase nucleic acid duplex stability by about 0.6 to about 1.2. degree. 
C. Sanghvi, Y. S., Crooke, S. T. and Lebleu, B., Eds., Antisense Research and Application, CRC press, Boca Raton, pp. 

20 276-278 (1993), and are presently preferred base substitutions, even more particularly when combined with 2*-0- 
methoxyethyl sugar modifications. Representative United States patents that teach the preparation of certain of the above 
noted modified nucleobases as well as other modified nucleobases include, but are not limited to, the above noted U.S. 
Patent No. 3,687,808, as well as U.S. Patent Nos. 4,845,205; 5,130,302; 5,134,066; 5,175,273; 5,367,066; 5,432,272; 
5,457,187; 5,459,255; 5,484,908; 5,502,177; 5,525,711; 5,552,540; 5,587,469; 5,594,121, 5,596,091; 5,614,617; and 

25 5,681,941. 

Another modification of the oligos of the invention involves chemically linking to the oligonucleotide one or 
more moieties or conjugates which enhance the activity, cellular distribution or cellular uptake of the oligonucleotide. 
Such moieties include but are not limited to lipid moieties such as a cholesterol moiety (Letsinger et al., Proc. Natl. 
Acad. Sci. USA 1989, 86, 6553-6556), cholic acid (Manoharan et al., Bioorg. Med. Chem. Lett. 1994, 4, 1053-1059), a 

30 thioether, e.g., hexyl-S-tritylthiol (Manoharan et al., Ann. N.Y. Acad. Sci. 1992, 660, 306-309; Manoharan et al., Bioorg. 
Med. Chem Let 1993, 3, 2765-2770), a thiocholesterol (Oberhauser et al., Nucl. Acids Res. 1992, 20, 533-538), an 
aliphatic chain, e.g., dodecandiol or undecyl residues (Saison-Behmoaras et al., EMBO J. 1991, 10, 1 1 1 1-1 118; Kabanov 
et al., FEBS Lett 1990, 259, 327-330; Svinarchuk et al., Biochimie 1993, 75, 49-54), a phospholipid, e.g., di-hexadecyl- 
rac-glycerol or triethylammonium l,2-di-0-hexadecyl-rac-glycero-3-H-phosphonate (Manoharan et al., Tetrahedron 

35 Lett 1995, 36, 3651-3654; Shea et al., Nucl. Acids Res. 1990, 18, 3777-3783), a polyamine or a polyethylene glycol 
chain (Manoharan et al., Nucleosides & Nucleotides 1995, 14, 969-973), or adamantane acetic acid (Manoharan et al., 
Tetrahedron Lett 1995, 36, 3651-3654), a palmityl moiety (Mishra et al., Biochim. Biophys. Acta 1995, 1264, 229-237), 
or an octadecylamine or hexylarnino-carbonyl-oxycholesterol moiety (Crooke et al., J. pharmacol. Exp. Ther., 1996, 277, 
923-937). Representative United States patents that teach the preparation of such oligonucleotide conjugates include, but 

40 are not limited to, U.S. Patent Nos. 4,828,979; 4,948,882; 5,218,105; 5,525,465; 5,541,313; 5,545,730; 5,552,538; 
5,578,717, 5,580,731; 5,580,731; 5,591,584; 5,109,124; 5,118,802; 5,138,045; 5,414,077; 5,486,603; 5,512,439; 
5,578,718; 5,608,046; 4,587,044; 4,605,735; 4,667,025; 4,762,779; 4,789,737; 4,824,941; 4,835,263; 4,876,335; 
4,904,582; 4,958,013; 5,082,830; 5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136; 5,245,022; 5,254,469; 
5,258,506; 5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241, 5,391,723; 5,416,203, 5,451,463; 5,510,475; 
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5,512,667; 5,514,785; 5,565,552; 5,567,810; 5,574,142; 5,585,481; 5,587,371; 5,595,726; 5,597,696; 5,599,923; 
5,599,928 and 5,688,941. 

The present invention also includes oligos which are chimeric oligos. These oligonucleotides typically contain 
at least one region wherein the oligo is modified so as to have increased resistance to nuclease degradation, increased 
5 cellular uptake, and/or increased binding affinity for the target nucleic acid. As the present oligos may be single or 
double stranded RNAs, DNAs or KNA/DNAs, an additional region of the oligo may serve as a substrate for enzymes 
capable of cleaving RNA:DNA or RNA:RNA hybrids. By way of example, RNase H is a cellular endonuclease which 
cleaves the RNA strand of an RNA:DNA duplex. Activation of RNase H, therefore, results in cleavage of the RNA 
target, thereby greatly enhancing the efficiency of antisense inhibition of gene expression. Cleavage of an RNA target 

1 0 may be routinely detected by gel electrophoresis and, if necessary, by associated nucleic acid hybridization techniques 
known in the art. Chimeric oligos of the invention include but are not limited to "gapmers," in which three distinct 
regions are present, normally with a central region flanked by two regions which are chemically equivalent to each other 
but distinct from the gap. A preferred example of a gapmer is an oligonucleotide in which a central portion (the "gap") of 
the oligonucleotide serves as a substrate for RNase H and is preferably composed of 2 , -deoxynucleotides, while the 

15 flanking portions (the 5* and 3' "wings") are modified to have greater affinity for the target RNA molecule but are unable 
to support nuclease activity (e.g. fluoro- or 2 , -0-methoxyethyl-substituted). Chimeric oligos are not limited to being 
modified at the sugar moiety, but may also include oligonucleosides or oligonucleotides with modified backbones, e.g. 
with regions of phosphorothioate and phosphodiester backbone linkages, or with regions of MMI and phosphorothioate 
backbone linkages, among others. Other chimeras include "wingmers," also known in the art as "hemimers," that is, 

20 oligos with two distinct regions. In a preferred example of a wingmer, the 5' portion of the oligonucleotide serves as a 
substrate for RNase H and is preferably composed of 2 -deoxynucleo tides, whereas the 3' portion is modified in such a 
fashion so as to have greater affinity for the target RNA molecule but is unable to support nuclease activity (e.g., 2'- 
fluoro- or 2'-0-memoxyethyl-substituted), or vice-versa. In one embodiment, the oligonucleotides of the present 
invention contain a 2-O-methoxyethyl (2'-0-CH 2 CH 2 OCH 3 ) modification on the sugar moiety of at least one 

25 nucleotide. This modification has been shown to increase both affinity of the oligonucleotide for its target and nuclease 
resistance of the oligonucleotide. According to the invention, one, a plurality, or all of the nucleotide subunits of the 
oligonucleotides of the invention may bear a 2-O-methoxyethyl (OCH 2 CH OCH 2 ) modification. Oligonucleotides 
comprising a plurality of nucleotide subunits having a 2-O-methoxyethyl modification can have such a modification on 
any of the nucleotide subunits within the oligonucleotide, and may be chimeric oligonucleotides. Aside from or in 

30 addition to 2-O-methoxyethyl modifications, oligonucleotides containing other modifications which enhance antisense 
efficacy, potency or target affinity are also preferred. Chimeric oligonucleotides comprising one or more such 
modifications are presently preferred. The oligonucleotides used in accordance with this invention may be convenientiy 
and routinely made through the well-known technique of solid phase synthesis. Equipment for such synthesis is sold by 
several vendors including Applied Biosystems. Any other means for such synthesis may also be employed; the actual 

35 synthesis of the oligonucleotides is well within the talents of the routineer. It is well known to use similar techniques to 
prepare oligonucleotides such as the phosphorothioates and 2'-alkoxy or 2 , -alkoxyalkoxy derivatives, including 2-O- 
methoxyethyl oligonucleotides (Martin, P., Helv. Oiim. Acta 78: 486-504 (1995)). Similar techniques and commercially 
available modified amidites and controlled-pore glass (CPG) products, such as biotin, fluorescein, acridine, psoralen- 
modified amidites and CPG (available from Glen Research, Sterling, VA) may be employed to synthesize fluorescently 

40 labeled, biotinylated or other conjugated oligos. The antisense oligos of the invention include bioequivalent compounds, 
such as pharmaceutically acceptable salts and prodrugs of the oligos. This is intended to encompass any 
pharmaceutically acceptable salts, esters, or salts of such esters, or any other compound that, upon adniinistration, is 
capable of providing (direcdy or indirectly) the biologically active metabolites of the compounds and residues thereof. 
Accordingly, for example, the invention also includes pharmaceutically acceptable salts of the nucleic acids of the 

45 invention and their prodrugs of such nucleic acids. "Pharmaceutically acceptable salts" are physiologically and 
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pharmaceutical^ acceptable salts of the nucleic acids of the invention, such as salts that retain the desired biological 
activity of the parent compound and do not exhibit undesirable toxicological effects. See, for example, Berge et aL, J. 
Pharm. Sci. 66: 1-19 (1977). 

Examples of pharmaceutically acceptable salts of the oligos include, but are not limited to, (a) salts formed with 
5 cations such as sodium, potassium, ammonium, magnesium, calcium, polyarnines such as spermine and spermidine, and 
the like; (b) acid addition salts formed with inorganic acids, e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, 
phosphoric acid, nitric acid and the like; (c) salts formed with organic acids such as, for example, acetic acid, oxalic acid, 
tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic acid, 
tannic acid, palmitic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid, methanesulfonic acid, p- 

1 0 toluenesulfonic acid, naphthalenedisulfonic acid, polygalacturonic acid, and the like; and (d) salts formed from elemental 
anions such as chlorine, brornine, and iodine. The oligos of the invention may additionally or alternatively be prepared to 
be delivered as a prodrug. When no first oligo segments having the desired T content are found or where desirable 
segments contain T, it is possible to reduce the adenosine content of the second oligos corresponding to the thymidines 
(T) present in the target RNA to less than about 20%, about 1 5%, or fully eliminate A from the oligonucleotide sequence 

15 as a means for preventing their breakdown products from freeing adenosine into the lung tissue environment and, 
thereby, aggravating the subject's ailment and/or countering the beneficial effect of the adrninistered agent The STA and 
MTA oligos used in this invention have the capacity to attenuate the expression of one or more target mRNA(s), or to 
enhance or attenuate the activity of one or more pathways. By means of example, all possible anti-sense sequences of 
about 7, about 10, about 12, about 15, about 18, about 21 to about 28, about 30, about 35, about 40, about 45, about 50, 

20 about 60, about 70 or more mononucleotides may be identified in a target mRNA, for example by searching for segments 
that are 7 or more nucleotides long within a target sequence, the segments being low in, or lacking thymidine (T), a 
nucleotide which is complementary to adenosine (A). This search typically results in about 10 to 30 such desT segments, 
i.e. naturally lacking thymidine, or segments with low T content, e.g. up to and including about 20%, about 15% T, from 
which oligonucleotides of varying lengths may be designed for a typical target mRNA of average length, i.e. about 1 800 

25 nucleotides long. The sense sequence for each strictly complementary desA anti-sense oligo sequence obtained for a 
specific target may be then deduced. The deduced sense sequence, thus, may be then used to search for sequences of 
preferred secondary targets. Alternatively, one or more sequence databases, e.g., GENBANK, and the like, may be 
searched for alternative secondary sequences. Thus, the targeting may be undertaken in several manners, one being the 
selection of specific targets associated with one or more related diseases. Alternatively, a primary target may be selected 

30 first, and an oligonucleotide found, preferably, a desA oligonucleotide and, then, secondary, tertiary or more targets 
searched for if an MTA is desired. In a typical search, either the list of preferred secondary targets or of a data base, 
multiple instances of homologous secondary targets of interest are identified. That is, the present technology is directed 
to finding the instances where there are natural homologies between primary, secondary, and other target sequences, and 
utilizing the finding for designing anti-sense oligos for preventative and therapeutic treatment of specific diseases or 

35 conditions associated with the target macromolecules from which the MTAs are obtained. 

In the present invention, the oligos targeted to mRNAs associated with ailments involving lung airway 
pathology(ies), and their modification may be designed to reduce undesirable side effects caused by adenosine release 
upon breakdown, while preserving their activity and efficacy for their intended purpose. In this manner, the inventor 
targets a specific gene to design one or more oligo(s) that selectively bind(s) to the corresponding mRNA, and then 

40 reduces, if necessary, their content of adenosine via substitution with universal base or an adenosine analog incapable of 
activating adenosine Ai, A^ or A3 receptors. Based on the prior experience in the field, the inventors reasoned that in 
addition to "down-regulating" specific genes, they could increase the effect of the oligo(s) adrninistered by either 
selecting segments of RNA that are devoid, or have a low content, of mymidine (T) or, alternatively, substitute one or 
more adenosines) present in the designed oligo(s) with other nucleotide bases, so called universal bases, which bind to 

45 mymidine but lack the ability to activate adenosine receptors and otherwise exercise the constricting effect of adenosine 
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in the lungs, etc. Given that adenosine (A) is a nucleotide base complementary to thymidine (T), when a T appears in the 
RNA, the oligo will have an A at the same position. For consistency's sake, all RNAs and oligos are represented in this 
patent by a single strand in the 5' to 3' direction, when read from left to right, although their complementary sequence(s) 
is (are) also encompassed within the four corners of the invention. In addition, all nucleotide bases and amino acids are 
5 represented utilizing the recommendations of the IUPAC-IUB Biochemical Nomenclature Commission, or by the known 
3-letter code (for amino acids). The oligo(s) of this invention may be used to treat ailments associated with airway 
inflammation which may be accompanied by reduced airway function in a subject, whatever its cause. The oligo(s) used 
in the invention may have a reduced A content to prevent its liberation upon in vivo degradation of the oUgo(s). 
Examples of airway diseases that may be treated by the method of this invention include airway inflammation, 

10 ailergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic Obstructive Pulmonary Diseases (COPD), 
allergic rhinitis (AR), Acute Respiratory Distress Syndrome (ARDS), and/or bronchoconstriction. By means of 
example, the G-alphaH gene may be selected as a primary target and searched for low or T-free (desthymidine (desT)) 
segments. When a number of desT segments are found, their anti-sense segments may be deduced, and perhaps about 20 
or even more desA anti-sense oligo sequences obtained. In some cases, these anti-sense sequences may represent all 

1 5 desA anti-sense sequences found within the mRNA of this primary target and, for MTAs it may be utilized to start the 
search for homologous sequences within a preferred list of secondary targets such as the one shown in Table 1 above or 
Table 2 below, or within a sequence data base, such as GENBANK. For each of the about 20 original desA anti-sense 
sequences found for the G-alphaH gene, typically about 10 to 30 homologous sequences may be found among the other 
members of the group shown in Table 1 below (secondary, tertiary, and the like targets). The SEQ ID NOS and the 

20 GENBANK ACCESSION numbers of the nucleic acids for the selected respiratory genes are shown in Table 1 below. 

Table 1 : Exemplary Genes 



SEQ ID NO of the SEQ ID NOS of 



Target Human Gene 


Genbank Accession No. 


Gene 


OHgo{s) 


SEQ ID of Concatemer 


IL4R (inteheukin 4 receptor) 


NM_000418 


1 


2-157 


158 


IL5R (interieukin 5 receptor) 


X61177 


159 


160-319 


320 


CCR1 


XM_003248 


321 


322- 353 


354 


CCR3 


NM_001837 


355 


356- 527 


528 


eotaxin-D49372 


D49372 


529 


530-565 


566 


eotaxin-U46573 


U46573 


567 


568 


569 


eotaxin-U46572 


U46572 


570 


571-605 


606 


RANTES 


NM_002985 


607 


608- 736 


737 


MCP4 


Z77650 


738 


739- 860 


861 


CD23-X04772 


X04772 


862 


863-1072 


1073 


CD23-M23562 


M23562 


1074 


1075-1077 


1078 


CD23-M14766 


M14766 


1079 


1080 


1081 


ICAM 


J03132 


1082 


1083-1291 


1292 


VCAM 


X53051 


1293 


1294-1318 


1319 


Tryptase-a 


M33494 


1320 


1321-1485 


1486 


Tryptase-b 


M37488 


1487 


1488-1571 


1572 


PDE4A 


U97584 


1573 


1574-1781 


1782 


PDE4B 


NMJ>02600 


1783 


1784-1788 


1789 


PDE4C 


Z46632 


1790 


1791-2152 


2153 


PDE4D 


NM_006203 


2154 


2155-2162 


2163 


IL5R-X61176 


X61176 


2164 


2165-2496 


2497 


concatemer 




2498 


2499 
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In some instances, the search produces homologies for the primary target with not only secondary targets 
(homology between primary target and the sequence from one other target), but also with tertiary targets (homology 
between primary target and sequences from, e.g. three other target mRNA). When this occurs, the oligos found are said 
to be 100% homologous. More typically, however, the sequences found contain one or more non-fully homologous 
nucleotides within the secondary, tertiary or quaternary sequences. In many cases, this mismatch might generally suffice 
to render the oligonucleotide less active or even inactive against the target(s). A degree of mismatch between 
"homologous" sequences may be up to about 40%, about 30%, about 20%, about 10%, about 5%. mismatched 
nucleotides and even more preferred no more than about 5 %. In some instances, higher % mismatch is acceptable, and 
the oligos still are active since the non-homologous nucleotide may be "fixed" or replaced with a "universal" base that 
may base-pair with similar or equal affinity with two or more of the four nucleotide present in natural DNA: A, G, C, 
and T, whichever it must hybridize or is antisense to. This "fixing" step generates a further novel sequence, different 
from the one found in nature, that permits the oligo(s) to bind, preferably equally well, with the primary, secondary and 
tertiary target, etc. 

When a respiratory gene is selected as a target, its mRNA or DNA is searched for low uridine (U) or uridine- 
free (des U) fragments, or myrnidine or myrnidine-free (desT) fragments. Only U or T and des U or desT segments of the 
mRNA or DNA are selected which, in turn, will produce low A or desA anti-sense as their complementary strand. When 
a number of RNA desT segments are found, the sequence of the anti-sense segments may be synthesized. Typically, 
about 10 to about 30, and even larger numbers, of des A anti-sense sequences may be obtained by this method. These 
anti-sense sequences may include some or all desA oligonucleotide sequences corresponding to low U or T or des U or 
desT segments of the target mRNA or DNA, such as any one of those shown in Table 1 above or Table 2 below. When 
this occurs, the oligos found are said to be low A or 100% A- free. For each of the original desA oligos corresponding to 
the target gene, typically about 10 to 30 sequences may be found within the target gene or RNA that have a low U 
content (RNA) or T content (DNA). In accordance with this invention, the selected fragment sequences may also contain 
a small number of uridine nucleotides (RNA) within the secondary or tertiary or quaternary sequences. A replacement of 
nucleotides may be done to decrease the A content of the anti-sense oligo and/or to increase hybridization to a plurality 
of targets. 

In this invention, these so called "non-fully desA" sequences may preferably have a content of adenosine of less 
than about 15%, about 10%, about 5%, and some even less than 2% adenosine. In some instances a higher content of 
adenosine is acceptable and the oligonucleotides are still active, particularly where the adenosine nucleotide may be 
"fixed" or replaced with a "universal" base that may base-pair with similar or equal affinity to two or more of the four 
nucleotide present in natural DNA: A, G, C, and T. A 'Hiniversal base" is defined in this patent as any compound, more 
commonly a pyrimidine or purine analogue, having the capacity to hybridize to one or more of A, T, C, U or G. In 
another embodiment, the universal base has substantially reduced, or substantially lacking, ability to bind adenosine 
receptors. Adenosine analogs which do not activate adenosine receptors, such as the adenosine Ai, A 2 b and/or A 3 
receptors, may be used. 

This "fixing" step generates a novel sequence(s), different from the one(s) found in nature, that permits the 
oligonucleotide(s) to bind, preferably equally well, with the target RNA. Examples of universal bases are l-(2*-deoxy-P- 
D-ribofuranosyl)-5-nitroindole, 1 -(2 , -deoxy-P-D-ribofuranosyl)-3-nitropyrrole, 7-(2 '-deoxy-P-D-ribofuranosylJinosine, 
7-(2 , -deoxy-p-D-nT?ofuranosyl)nebularine, 6H, 8H-3,4-dmydropyrimido [4,5-c] oxazine-7-one-2'-deoxyribose and 2- 
ammo-6^memoxyaminopurine (Glen Research, Sterling, VA). In addition to the above, universal bases which may be 
substituted for any other base although with somewhat reduced hybridization potential, include l-(2*-deoxy-P-D- 
ribofuranosyl)-3-nitropyrrole, l-(2 , -deoxy-P-D-ribofuranosyl)-5-nitroindole, 7-(2'-deoxy-P-D-ribofuranosyl)inosine, 7- 
(2 '-deoxy-P-D-ritonaranosy^nebularine, 7-(2 '-deoxy-p-D-ribofuranosyl)isoguanosine, 7-(2 , -deoxy-P-D-ribofuranosyl)- 
4-me thylindole, 7-(2 '-deoxy-P-D-ribofuranosyO-o^phenylinosine, 7-(2 *-deoxy-P-D-nl3ofuranosyl)-2,6^1iarnmo-purine 
(TriLink BioTechnologies, San Diego, CA). More specific mismatch repairs may be made using "P" nucleotide, 6H, 
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8H-3, 4~dmydropyrimido[4,5-c] [1,2] oxazin-7-one-2'deoxyribose, which base pairs with either guanine (G) or adenine 
(A) and "K w nucleotide, 2-amino-6-methoxyaminopurine, which base pairs with either cytidine (C) or thymidine (T), 
among others. An artisan will know how to select or find others. Moreover, others that are known in the art are also 
suitable. See, for example, Loakes, D. and Brown, D. M, Nucl. Acids Res. 22:4039-4043 (1994); Ohtsuka, E. et al., J. 
5 Biol. Chem.260(5):2605-2608 (1985); Lin, P.K.T. and Brown, D. M, Nucleic Acids Res. 20(19):5 149-5 152 (1992; 
Nichols, R. et al., Nature 369(6480): 492-493 (1994); Rahmon , M. S. and Humayun, N. Z., Mutation Research 377 (2): 
263-8 (1997); Amosova, O., et al., Nucleic Acids Res. 25 (10): 1930-1934 (1997); Loakes D. & Brown, D. M., Nucleic 
Acids Res. 22 (20): 4039-4043 (1994), the entire sections relating to universal bases and their preparation and use in 
nucleic acid binding are incorporated herein by reference. When non-fully des U or desT sequences are found in the 

1 0 naturally occurring mRNA or target, they are selected typically so that about 1 to 3 universal base substitutions will 
suffice to obtain a 100% "desA" oligonucleotide. Thus, the present method provides oligonucleotides to different targets 
which are low in, or devoid o£ A content, and oligonucleotides wherein one or more adenosines, or other bases may be 
"fixed" by replacement with a "universal" base. Universal bases are known in the art and need not be listed herein. An 
artisan will know which compounds may act as universal bases, and replace them for A or any of the other bases. 

1 5 The present approach in the design of oligonucleotides produces oligos suitable for application to a variety of 

diseases or conditions, e.g. respiratory and lung diseases including inflammatory diseases, such as airway iiiflammatjon, 
lung allergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic Obstructive Pulmonary Diseases (COPD), 
allergic rhinitis (AR)* Acute Respiratory Distress Syndrome (ARDS), pulmonary hypertension, and bronchoconstriction, 
among others. 

20 The present invention is concerned primarily with the treatment of vertebrates, and within this group, of 

mammals, including human and non-human simians, wild and domesticated animals, marine and land animals, 
household pets, and zoo animals, for example, felines, canines, equines, pachiderms, cetaceans, and still more preferably 
to human subjects. One particularly suitable application of this technology, however, is for veterinary purposes, and 
includes all types of small and large animals in the care of a veterinarian, including wild animals, marine animals, 

25 household animals, zoo animals, and the like. Targeted genes and proteins are preferably mammalian, and the sequences 
targeted for producing the oligos of the invention are preferably of the same species as the subject being treated. 
Although in many instances, targets of a different species are also suitable, particularly those segments of the target RNA 
or gene that display greater than about 25%, about 45%, about 85%, about 95% homology, with the recipient's sequence. 
A preferable group of compositions is composed of des-A anti-sense oligos. Another preferred group is composed of 

30 non-fully desA oligonucleotides, where one or more adenosine or other bases are replaced with universal bases. 

The present composition and formulations reduce gene expression of the target genes and/or mRNA(s), such as 
those of the iriterleukin-4 receptor and related genes listed in Table 1. This is generally attained by hybridization of the 
oligonucleotides to the coding (sense) sequence of a targeted messenger RNA (mRNA) as is known in the art. The 
exogenously administered compositions of the invention decrease the levels of mRNA and/or protein encoded by the 

35 target gene. They may also cause changes in the growth characteristics or shapes of the thus treated cells. See, Milligan 
et al. (1993); Helene, C. and Toulme, J. Biochirn. Biophys. Acta 1049, 99-125 (1990); Cohen, J. S. D., Ed., 
Oligodeoxynucleotides as Anti-sense Inhibitors of Gene Expression; CRC Press: Boca Raton, FL (1987), the relevant 
portion of which is hereby incorporated in its entirety by reference. Many protein, RNA and gene sequences are in the 
public domain. Others may be deduced from known information. The mRNA sequence of a targeted protein may be 

40 derived from the nucleotide sequence of the gene expressing the protein. For example, the sequence of the genomic 
human adenosine A t receptor and that of the rat and human adenosine A3 receptors are known. See, US Pat No. 
5,320,962; Zhou, F., et al., Proc. Nafl Acad. Sci. (USA) 89: 7432 (1992); Jacobson, M.A., et al., U.K. Pat Appl. No. 
9304582.1. The sequence of the adenosine A 2 b receptor gene is also known. See, Salvatore, C. A., Luneau, C. J., 
Johnson, R. G. and Jacobson, M., Genomics (1995), the relevant portion of which is hereby incorporated in its entirety 

45 by reference. The sequences of many of the exemplary target genes are also known. See, GENBANK Data Base, NIH, 
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Rockville, MD. The sequences of unavailable genes may be obtained by isolating target segments and by applying 
technology known in the art Once the sequence of the gene, EST(s), cDNA(s), mRNA(s) and/or the protein are known, 
an oligonucleotide(s) may be produced as described above according to this invention in accordance with standard 
techniques. 

5 In one aspect of this invention, the oligo(s) has (have) a sequence(s) that specifically bind(s) to a portion or 

segment of an mRNA molecule which encodes a protein(s) associated with a disease or condition that may be associated 
with airway and/or lung inflammation, allergy(ies), asthma, impeded respiration, cystic fibrosis (CF), Chronic 
Obstructive Pulmonary Diseases (COPD), allergic rhinitis (AR), Acute Respiratory Distress Syndrome (ARDS), 
pulmonary hypertension, lung inflammation, bronchitis, airway obstruction, and bronchoconstriction, and the like. One 

1 0 effect of this binding is to reduce or even prevent the translation of the corresponding mRNA and, thereby, reduce the 
available amount of target protein in the subject's lung. 

The oligo(s) of this invention have the capacity to attenuate the expression of one or more target genes or 
mRNAs and/or to attenuate the activity of one or more pathways. By means of example, the present method may be 
practiced by identifying all possible deoxyribonucleotide segments which are low in uridine (U) (RNA), or thymidine 

1 5 (T) (DNA) or deoxynucleotide segments low in adenosine (A) (oligos) of about 7 or more mononucleotides, preferably 
up to about 60 mononucleotides, more preferably about 10 to about 36 mononucleotides, and still more preferably about 
12 to about 21 mononucleotides, in a target mRNA or a gene, respectively. This may be attained by searching for 
mononucleotide segments within a target sequence which are low in, or lack uridine or other bases (RNA) or thymidine 
(T) or other bases (DNA), a nucleotide which is complementary to adenosine, or that are low in adenosine (gene), 

20 cytosine, guanidine and thymidine. In most cases, this search typically results in about 10 to 30 oligos of varying lengths 
for a typical target mRNA of average length, i.e., about 1800 nucleotides long. Those oligo sequences selected are then 
compared with other target segments for hybridizable portions. If complete homology is not found, the oligo sequences 
may be fixed by substitution of a universal base for one or more of the unmatched bases. The oligo(s) of this invention 
may be of any suitable length, including but not limited to, about 7, to about 60 nucleotides long, preferably about 12 to 

25 about 45, more preferably up to about 30 nucleotides long, and still more preferably up to about 21, although they may 
be of other lengths as well, depending on the particular target and the mode of delivery. The oligonucleotide(s) of the 
invention may be directed to any and all segments of a target RNA or DNA, and may be single or double stranded DNA 
or RNA oligos. One preferred group of oligo(s) includes those directed to a mRNA region containing an intron-exon 
junction. Where the oligo is directed to an intron-exon junction, it may either entirely overlie the junction or it may be 

30 sufficiently close to the junction to inhibit the splicing-out of the intervening exon during processing of precursor mRNA 
to mature mRNA, e.g. with the 3' or 5' terminus of the oligonucleotide being positioned within about, for example, 
within about 2 to 10, preferably about 3 to 5, nucleotide of the intron-exon junction. Also preferred are oligos that 
overlap the initiation codon, and those near the 5' and 3' termini of the coding region, among others. 

This invention thus provides a composition, comprises an oligo(s) anti-sense to a single target (STA), or to 

35 multiple targets, (MTA) including target genes, coding and non-coding regions of mRNA, initiation codons of the genes, 
genomic flanking regions including the gene, intron-exon borders, 5 '-end regions, 3 '-end regions, regions within 2 to 10 
nucleotides in length of the 5 '-end or 3 '-end, and regions overlapping the coding and non-coding regions, the entire 
sequence of precursor RNAs, poly-A segment, at least 4 contiguous nucleotides selected from RNA segments and RNAs 
encoding proteins known to be associated with one or more diseases or conditions or mixtures thereof. 

40 The compositions in accordance with this invention are RNA, DNA or hybrids thereof and they may be single 

or double stranded. They are preferably designed to be anti-sense to target genes, ESTs, cDNAs, and/or mRNAs related 
in origin to the species to which it is to be administered. When treating humans, the agents are preferably anti-sense to a 
human gene or RNA. The compositions of the invention encompass oligos that are anti-sense to naturally occurring 
DNA and/or RNA sequences, fragments thereof of up to a length of one (1) base less than the targeted sequence, 

45 preferably at least about 7 nucleotides long, oligos having only over about 0.02%, about 0.1%, about 1%, and about 4% 
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adenosine nucleotides, and up to about 30%, about 15%, about 10% and about 5%, adenosine nucleotide, or lacking 
adenosine altogether, and oligos, in which one or more of the adenosine nucleotides have been replaced with so-called 
universal bases that may pair up with thymidine nucleotides but fail to substantially trigger adenosine receptor activity. 
Examples of human sequences and fragments, which are not limiting, of oligonucleotide of the invention are the 
following fragments as well as shorter segments of the fragments and of the full gene or mRNA coding and non-coding 
sequences, exons and intron-exon junctions encompassing preferably 7, 10, 15, IS to 21, 24, 27, 30, n-1 nucleotides for 
each sequence, where n is the sequence's total number of nucleotides. These fragments may be any portion of the longer 
oligo(s), for example, from the middle, 5'- end, 3'- end or starting at any other site of the original sequence. Of particular 
importance are fragments of low adenosine nucleotide content, that is, those fragments containing less than or about 
30%, less than or about 15%, less than or about 10%, less than or about 5%, and devoid of adenosine nucleotides, either 
by choice or by replacement with a universal base in accordance with this invention. Similarly, other bases may be 
replaced to form an MTA as discussed above. The composition of the invention includes as a most preferred group of 
sequences and their fragments, where one or more adenosines or other bases present in the sequence have been replaced 
by a universal base (B), as exemplified here. Similarly, also encompassed are all shorter fragments of the B-containing 
fragments designed by substitution of B(s) for adenosine(s) (A(s)) contained in the sequences, fragments thereof or 
segments thereof, as described above. Similar substitutions may be made with a universal base of any of the other bases. 
Examples of the oligonucleotide sequences of this invention are provided in Table 1 above. 

The following are examples of sequences corresponding to the targets exemplified in this invention. An 
annotation is made to oligo sequences in the order of SEQ ID NO, Code, Genbank Accession NO, and Sequence. The 
code is used as fragment numbers and the GENBANK Accession number are shown before the actual sequence. For 
example, the first oligonucleotide sequence for the interleukin-4 receptor gene listed below has SEQ ID NO: 2, the code 
(or fragment No) is MIL4R12, Genbank Accession No is NMJ)00418, and its sequence is CTC-CAC-TCA-CTC-CAG- 
GTG. All nucleic acid sequences shown in this patent begin with their 5' terminus, and all the amino acid sequences 
begin with their arnino-acid terminus. 

IL4R Nucleic Acid Sequences f GENBANK ACCESSION NO. NM 000418) 

GGCGAATGGAGCAGGGGCGCraiAGATAATTAAA 

ATCAGGAGTTCGAGACCAGCCn?GTGCCTTGGCATCTC^ V I UGGC 1 Cl U V l UtJCCTGTGACXrrCXCTCXriTXM 1 CC AGGAG 

CXraOCrnXXrrCTCCX»CTACA^ r STA OCAG CPBgn IT 1XT Lt^TCTCCGAAGCCCACACGTGTftTCCC 

TGAGAACAAGGGAGGCGOGGOOT GCO TGTGCCACCTGCTCATGGATGAOT ITC AAGCCCAGCGAGCATO 

TCAAACCCAGGGCOCCAgGAAACCTCACAGTTC 

GAAAACt»CCCGGCAGATTTCftGAATCTATAACGTO 

CACCTGGAGTGAGTGGAGCCCCAGCACCA^^ 

TCACCAAGATTAAGAAAGAATGGTGGGATCAGATTCC^ 

COlCACTTCftAGAA' IlG ' llTlA CCAAG C^ ^ 

GGAGATCAGCAAGACAG 1 CCTCI OOCCAGAGAGCATCAGCGT GG TGCGA 1 GTGTGG A CTITCTITGA GOCCCCGGITSSAGIXnT rTCTGTGCATCGCCTG 
AGAGCAOeAQQGATGACTTCCAOCAgC^ 1 C ITCCT QG ACCTGCTO GG AGAGGAGAA rGGGGGCTTTTOCCAX^AGGACATQQQOGAGTCATGCCTTCTr 

CCACV I' I COGGAACTACGACrrarrC^CATGeCCT^ 

TCCAGACAACCTGACTTPCACAGAGAOGCCC C TCGTCATCGCAGGCAAC^ 
TeX3M5GAACTAGAACCCX»GATGCCCTGlOT 

GTC10 * XXXSX*CCAGlt a ^ A TCA^ IA, IT ACAAGGC CTTC 11J UVGCCTGCTTGCCAG 

CA G -l X^l G lT7 1 XJ CCa^GAGAAAT Gl 1 IX»TTCACCTTTGGAC 

TXX^ACAGGGAGCCACCTCGCAGTCCGCAGAGCTCACATCTCCCAA ITCCCCA CGAGCAOCCCACACAC 
CCCL IIAACAGCCTGGGCAGTGGCATTGTCTACTCAGCCCTTACCIXS^ llir m CIGIGGCTG 
C U^ "f WX »GACA OG TCriC G CTXXXTAC^ 

OCTCATC ATCC I lUJATCCTCXXXXTGGCAATGCTCAGAGCTCAAGC^ rC G TG AACTT FCTC r COG T G GGACOCACA.TACA!TGAG GGTCTCT rA GGTGC ATGTC C i C 1 r GT T G C i UAGTCTG 

CAGATCAGGACTAGGGCTTATCCATGCCTGGGAAATGCCACCTCCTG ITG GC CTAACACTG 
GGCTGCAGAGACTGGACCCCGCCCZAGCATTCXSGCTGGGCTCGCC^ 

TBCT0G>GGCAGAATCCC6Q CTff I C lUtf ^ 1 nSCTGCCAAACACCCATGCCCAGCTGTAT 

CTCGTATGCATGGAACCCCCAGAATAAATATGCTtZAGCCACCCTGTG 

(SEQ ID NO i 1) 

SEQ ID NO. Code, Genbank Accession NO, Sequence 

2. MIL4R12,NM 000418 , CTC-CAC-TCA-CTC-CAG-GTG, 

3. MIL4R13.NM 00041B, CTC-CAC-TCA-CTC-CAG. 

4 . MIL4R16 , NK__00041B .GCA-GCT-GCC-CCA-TGC-TG, 

5. MIL4R17.NM 000418 , GAG- AAG-GCC- TTG-TAA- CC, 

6. HIL4R1.NK 000418, GCG-CCC-CTG-CTC-CAT-TCG-CC. 

7. HIMR2.NM 000418 ,TTT-CTT- CCA -GCT-GTG-TGT, 

8. HIL4B3.HM 000418 .CAC-CAC-GCC-CGG-CIT-CTC-T, 

9 . HIL4B4 . »T0004 18 . TCT- CCC-CGC- CTC-AGC-CTC-C, 

10. HIL4R5.H?i 000418 , GGC-ACC-AGG-CTG-GTC-TOG, 

11 . HIL4H6 ,HM_O0O418 . TGG-GAG-ATG-CCA-AGG-CAC, 

12. HIL4fi7.NM 000418 . GCC-ACC-CCA-TTG-GGA-GAT, 

13. HIL4R1,NM 000418. GCA-AAG-CCA-CCC-CAT-TGO, 

14. HIL4R5, HM_000418, GTT-CCC-AGA-GCT-TGC-CAC-CT, 
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5, HIL4R10,NM_000418, GGA-GCT-CGG-TGC-TGC-AAT-TG, 

6 , H I L4 Rl 1 , NM~0 0 04 1 8 , GAT- ACA- CGT- GTG- GGC - TTC -GG . 

7 , HIL4R12 , NM~000418 , GCG-CCT-CCG-TTG-TTC-TCA-GG, 
S , HIL4R13 , NM_000418 . GCA-GCT-GCT-GCC-CAG-CCC, 
9,HIL4R14,NM _ 000416.GGT-TTC-CTG-GGG-CCC-TGG-GT, 

0 . HIL4R15 . NM_000418, GGG- ATA-CGG-GTT-GCT-CCA-G. 

1 . H I IA B 1 6 . VoCo 0 04 1 8 . TCT- GCC - GGG- TCG- TTT - TCA - CT , 

2 . HIL4R17 , NM~000418 . TTC -AGG -GTG -CTG -GCT- GCG, 

3 . HIL4B18 , NM_000416 , GGC-CCT-CAC-CCG-TGC-CCT-GT, 

4 . H I L4 Bl 9 . NM~0 0 04 1 8 , CCA - CTC - ACT - CCA - GGT- GOT- GT , 

5 . HIL4R20 , NHJ>00418 . TCT-GCC- ACT-TGG-TGC-TGG. 

6 . HIL4R21 , NM000418 , TGC - TGC - TCG -AAG -GGC- TCC -CT, 

7. HIL4R22.NM 000418 ,GGC-GGC-TGC-GGG-CTG-GGT, 

8 , HIL4R23 ,NM_000418 , CGG-GAC-CGC-TTC-TCC-CAC-TG. 
9,HIL4R24,NN 000418, CTT-GGC-TGG-TTC-CTG-GCC-T, 

0, HIL4R25, NM~0OO418 , TGG - CAG - CCT -TGT -GAG- GAT -CT. 

1 , H1L4R26. NM~000418 , TCT-TGC-TGA-TCT-CCA-CTG-GG. 

2 , HIL4R27 , raT0OO418 , GTC -ATC -CCT -GCT- GCT- CTC, 

3 , HIL4R2B , NM~000418 , TCG-TAC-TTC-CCG-AAG-GTG-G, 

4 , HIL4R29 , NM~000418 , GGT-TGT-CTG-GAC-TCT-GGG-T, 

5 , HI L4R30 , NM_000418 , GTT-GCT-GAA-GCT-GCG-GT. 

8 . H I L4 R3 1 . NfTo 0 0 4 1 8 , CGG - GTT- CTA - CTT- CCT - CCA - GG , 
7, HIL4R32,NM_000418, TGC-TCC-CAG-GTT-TCT-GGC-TC, 
B . HIL4R33 , NM~000418 , CCC-TGC-TCC-ACC-GCA-TGT, 

9. HIL4R34,NM~000418,GGC-TTA-TAC-CCC-TCT-TCC-C, 

0, HXL4R35 , NH_00041B , TGA -GCT -CTG -CGG -ACT- GCG. 

1, HIL4R36, NM_000418, CTG-TTT-CAG-GTG-GCC-GC, 

2 , H I L4R3 7 , wTo 0 0 4 1 8 , GGA - TTT- ACT- CTT- CTC - TO , 

3 , HZL4B38 , NH_000418 , GGG-TCT-GGC-TTG-AGC-TCT-G. 

4 , HIL4R3 9, NM~000418 ,GCC-CTA-GTC-CTC-ATC-TGC, 

5 , HIL4R40 , NM_000418 .TGC-CAG-CCT-GGC-TGC-CTT-CC, 

6, HIL4R41.NM_000416 , GCG-ACC-CAG-TGC-CCT-CTA-CT, 

7 , HIL4R42 , NM 00041B , GTC-TGC-TGC-AGA-AGC-TGT-GG, 

8 , HIL4R43 . NM~000418 . GGC-TCG-GCT-TCT- AGT-TCA-G, 

9, HIL4R44 , NM_000418 , GTC-ATT-CCC-TTG-ATG-GCT-G. 
0 , H I L4R4 S , NM_0 0 04 1 8 , TCG - ATT- TCC - CAA - GGC - CGC- CC . 
1 ,HIL4R46, NM~000418 ,TTC-ATG-TCC-TCT-GTT-GCT-CC, 

2 , HIL4R47 , NM_00041B , GGC - ATG -GGT -GTT -TGG- CAG- C. 

3, HIL4R48 ,NN_000418,GTG-CCT-TAT-GCC-TGC-TGT-CT, 
ft , H1L4R49 , NM~000418 , TTC -TGT- TCC -ACT -CTC -CTC. 

5 , H I L4R5 0 , NM_0 0 0 4 1 8 , AGA - AAC - TTT- ATT-TAT - ACA - A , 
S , HIL4R51 , NM_000418 ,GGC-TCC-ACT-CAC-TCC- AG , 
7 , HIL4R52 , NM~00041B , GGC -TCC -ACT- CAC- TCC- A, 
B,HIL4R-53,NN_Q0041B.GCT GGG ATT ATA GGC ATG AG, 
9,HIL4R-54,NM_000418,CCT GAT CTC AAG TGA TCT GC, 

0. HIL4R-55, NM_0QO4 18 , ACA GGG AAC AGG AGC CCA GA, 

1, HILr4R-56, NM~0 00418, GCA GCA GGA CCA GGC AGC TC, 

2, HIL4R-57.NM_00041B.GGC TCC TGC AAG ACC TTC AT. 

3. HIL.4R-58, NM_000418,TGT AGT CGG AGA CGC AGG TG, 

4, HIL4R-59.NM_000418.CTC GCA AGT AGA GAT GCT CA. 

5. HIL4R-60 ,NM_O00418,GTG GGA CCA TTC ATC TTC CA, 
S,HIL4R-61,NM_000418,AAC CAG CGT GTG GGC TTC GG. 
7,HIL4R-62.NM_000418.AGA GCA GAA AAA CCA GCT GG, 
9,HIL4R-63,NM_000418,GAT ACA CGT GTG GGC TTC GG, 
9,HIL4R-64,NM_000418, ACT GAC CAC GTC ATC CAT GA, 

0. HIL4R-65, NM_0004 18 , TCC AGT GTA TAG TTA TCC GC, 

1. HIL4R-66,NM~000418,GAA GGA GCC CTT CCA CAG CA, 

2, HIL4R-67,NM_000418,TTC ACA TGC TCG CTG GGC TT. 

3. HIL4R-6 8,NM_00 0418,GAC ATT GGT GTG AAC TGT CA, 

4, HIL4R-69,NN_000418,GTC AGC AGC AGA GTG TCG GA, 

5, HIL4R-70,NM_000418,ATT ATA CAG GTA ATT GTC AG. 
S,HIL4R-71,NM_0O0418,TTG ACTGCA TAG GTG AGA TG, 

7 , HIL4R-72 , NM_Q004l B , ATA GAT TCT GAA ATC TGC CG, 
B,HIL4R-73,NM_000418,GGT TCT AGG TAG GTC ACG TT, 
9,HIL4R-74.NH_000418,TGG CTG CGA TGC GGA GGG AG, 

0, HIL4R-75,NM_000418, CCC TGT AGG AAA TCC CAG AC, 

1, HIL4R-76.NM_000418.TGG CTG CGA TGC GGA GGG AG, 

2, HIL4R-77,NM_000418,TAT AGC CCT GAG CCC AGG CC. 

3, HIL4R-7B, NM_000418,CAG GAT GAC AAT GCA GGA AA, 

4, HIL4R-79,NM_000418,TAG CAC AAC AGG CAG ACG GC. 

5, HIL4R-80.NM_000418.TAA TCT TGG TGA TGC TGA AC, 
S.HIL4R-81.NM_000418.CTG ATC CCA CGT AAG AAA GA. 

7, HIL4R-82,NM_000418,TTA TTA TAG CCA CGA GGC GG. 

8, HIL4R-83,NM_00O418,ACA ATT CTT CCA GTG TGG GC, 

9, HIL4R-84.NM_000418,CGG GAC CGC TTC TCC CAC TG, 
0.HIL4R-85, NM_0 0 0418, ACT TGG CTG GTT CCT GGC CT. 
1 1 HIL4R-86.NM_000418,TCA TCC CTT TTC ATG TTG TG. 

2, HIL4R-87,NM_000418,GCC CTG GAA AGGCAT CTC TT, 

3, HIL4R-88,NM_000418,GCT CTC TGG CCA GAG GAC TG, 

4, HTL4R-89,KM_000418,ACA CAT CGC ACC ACG CTG AT, 

5, HIL4R-90,NM_000418.CTC CTC CTC CTC ACA CTC CA, 
S.HILr4R-91,NM_000418,CAG GCGATG CAC AGA AGC TC. 

97. HIL4R-92, NM_000418 . ATG CCC TCC CTT CCC TCC TG, 

98 . HIL4R- 93 , NM_00 04 1 B . TCT CTG TTA GCC GGG CCA CA, 

99. HIL4R-94.NM_000418.GAG CAG GTC CAG GAA CAG GC, 

100. HIL4R-95.NM_000418.AGG TGG AAG AAG GCA TGA CT. 

101. HIL4R-96.NM_000418.GGA ACT CAT CCC AGG GCA TG, 

102. HIL4R-97.NM~000418.CTC CTT GGG CCC TGC ACT TG, 

103. HIL4R-98.NM_000418.GCT CCA GGT GGA GAG GCT GC. 

104. HIL4R-99,NM_000418,CGG GCT GGC AGG AGG ACT TG, 

105 . HIL4R- 100, NM_000418 , AGG GTT GCC TGC GAT GAC GA, 

106. HIL4R-101.NM 000418, ACG GTG ACT GGC TCA GGG AG, 

107. HIL4R-lO2.NM_O00418.TGG ACC CAG CTC TCT GGG AC. 

108. HIL4R-103,NM_000418,TGT CTG AAG CTG CGG TAA GC, 

109. HIL4R-104. NM_000418 , ACA GTG GTT GGC TCA GAG AG, 

110. HIU4R-105.NM 000418, GGA CAT TTC GGC GGA GGA TC, 

111. HIL4R-106.NM_000418.CAA ACT CCT GAT AGC CAC TG. 

112. H1L4R-107.NM_000418.ACC GCA CTG GCC TGG GTG CC. 

113. HIL4R-108,NM_000418.GGC CTT GTA ACC AGC CTC TC, 



EPI-00673 



18 



GCA 


AGC 


AGG 


CTT 


GAG 


AA, 


TGA 


GGT 


CTT 


GGA 


AAG 


GC. 


CCA 


GTC 


CAA 


AGG 


TGA 


AC, 


GGG 


AGA 


TGT 


GAG 


CTC 


TG, 


TCC 


AGA 


CCC 


AGG 


TGC 


TC, 


TTT 


GGC 


ATG 


TCC 


TCT 


AC, 


TCT 


GTG 


GCC 


TGC 


TCC 


TG, 


CCA 


GGC 


TGT 


CCA 


CAA 


GG. 


TGA 


GTA 


GAC 


AAT 


GCC 


AC. 


CAC 


AGG 


TGG 


CAG 


GTA 


AG, 


TCC 


TGG 


CCA 


TGA 


CAC 


TG, 


ACA 


GCA 


AGG 


ACT 


GGC 


CA, 


CTG 


TCT 


CCA 


CAG 


CAG 


CA, 


ACT 


GGC 


CTC 


CAG 


TGG 


AA, 


GCC 


AGG 


GAG 


GCC 


GGA 


CA, 


CAG 


GAT 


GGA 


AGG 


ATG 


AT, 


CCA 


CGG 


AGA 


CAA 


AGT 


TC. 


GAC 


CCT 


CAT 


GTA 


TGT 


GG, 


GCA 


TGG 


ATA 


AGC 


CCT 


AG, 


CAG 


GAG 


GTG 


GCA 


TTT 


cc. 


AAT 


CAC 


CTT 


CAT 


ACC 


AT, 


AGT 


CTC 


TGC 


AGC 


CCA 


GT, 


GCO 


AGC 


CCA 


GCC 


CAA 


TG, 


CTC 


TAC 


TCT 


CAT 


GGG 


AT, 










CTC 


AG, 


CAA 


CTC 


GTT 


CAC 


AAG 


TC, 


GCT 


GTG 


GAG 


GGA 


GCA 


GC. 


AGG 


GAC 


AGT 


CTG 


CTG 


CA, 


ATG 


CCT 


TGG 


GCA 


GTT 


AC, 


CAT 


GAT 


CTG 


GTG 


GGC 


AA. 


AGG 


TGG 


GCC 


TCC 


ACG 


TG, 


GAA 


GTT 


CAA 


TTT 


CTC 


AT, 


AGG 


CAA 


TGA 


CCA 


CCC 


TC, 


TTT 


CCC 


AAG 


GCC 


GCC 


CA, 


GCC 


GGG 


ATT 


CTG 


CCT 


CC. 


TTT 


AGT 


CAT 


AGC 


AAT 


TT, 


TGG 


CAG 


CAA 


ATT 


GTC 


CC, 


CTG 


AGC 


ATA 


TTT 


ATT 


CT. 


CAC 


AGG 


GTG 


GCT 


GAG 


CA, 


GCT 


GTC 


TGG 


ATT 


GCC 


CG, 


AAC 


ATG 


CAG 


GGT 


AAC 


TG, 


TAG 


CAC 


CTG 


AGG 


TCT 


GG, 


CCC 


AAG 


GTT 


CCC 


GCC 


TT, 


CAC 


AGA 


CGA 


GCA 


TTA 


CT, 



Concatemer Nucleic Acid Sequences of IL4R gene oligo sequences 

CTCCACTCACTCCAGOTGCTCCACTCACTCCAGGCAGCTC 

TCAGCCTCCGX^CCAC^CTOntrrCGTG^ 

GCTTCGGGCGCCTCCCTTGTTCTCAGGG 

TGCCCTC^TCCACTCACTCCAGGTGGTGTTGTGCCACT^ 

TGAGGA lVriClT GCTGATCTCCACTGGGGTCATCCCTGCT 

TCTGGCTCCCCTGCTCCACCGCATGTGGCTT 

TGCCAGCCTGGCTCCCTTCCGCGACCCAGTGCCCTCT 

CITCCGGCATGGG^TGTTTGGCAGCGTGCCTTATGCCTG 

CTGATCTCAAGTGATCrcCACAGGGAACAGGAGCCC^ 

TTCCAAACCAGCCTGTGGGCTTCGGAGAGCAGAAAAACCAGCTGGG^ 

TCGCTGGGCTTGACATTGGTGTGAACTGTCAGTCA 

CTGCGATGCOGAGGGAGCCCTGTAGGAAATCCCAGACTGGCTOCGAT^ 

GCATCTCTTGCICTCTGGCCAGAGGA 

AA(X3GTGACT GGCTCA GGGAGTGGACCCAGCTCTCTGGGACT^ 

GCATGTCCTCTACGGGTCTGTGGCCTGCTCCrGTGC^ 
ACCTGTCTCCACAGCAGC^aBiGACTC 

GTTCACAAGTCGAAGCTGTGGAGGGAGCAGCAACAGCGACAGTCTC 
AGGCAATGACCACXTCTCCGATTTCCCAAGGCCGCCCAAC^ 
GCACCTGCTGTCTGGATTGCCCGGCCAACATC^ 
(SEQ ID NOi 158) 

IL5R Nucleic Acid Sequences (GENBANK ACCESSION NO. X61 1 7Ti 

TAGA TGCTGGGGTTGCAGCCACGAGCATAGACACGACAGACACG 
TTTTGGC<XSCCACTGAGATACTGCAAGCTGACTTACrTCCTC 

CAAGAGCAAAGGAATGTTAATCTAGAATATCAAGTGAAAATAAACGCTCCAAAAGAAGA 

CATCCTGCACJUUXIACCACTCACTACTGG 

GTTTAAGGTCATACCAACTTTtXCTTCACTGCACCTGGC^ 

CXJCCATTGATCAAATAAATCCTCCACTCAATGT^ 
CAAGGAATGGATATTTGCAGATAGAAAAATTGATCACCAATGCAT^ 
GAGTGGAGCCAACCTATTTATgrOGGAAAT^ 
GATCAAGTTGTTTCCACCAATTCCAGCACCAA^ 
GGCAGTGTTGTAAGCTCTTTACATTAATTAATTAACnCTCT 
TGGCAGTCTATTTCCAGGCAGTCTATTTCCACGAG 
ATGAAGCTGTAG^CCAGCTGGAATTGTACC^CAGCCCTCJ^ 
AACCTTCTAAGGGAAGAATATOCTCATATTTTTCAGATAA 
GCCAGCACTTGATCCTGTCTTAAAAATGCAA^ 
TACTAGGGGGTATA 
(SEQ ID NOi 159) 



160, EP 1-06-001, X6 1177, CCATGCGATGAGAAGCAGCGG . 

161, BPI-06-002,X61177,GGTOXjCCATGCGATGAGAAGC, 

162, EPI-06-003 , X61177. CAATGTGCCTGGCCTGAG, 
163 , SPI -06-004 , X61177 , TCAGGCACAGGACCAATGCT, 

164 , BP I - 06 - 005 , X6 1 177 , ACCAATGCTCAATGTGCC, 

165 , BPI - 06 - 006 . X61177 , TAGCGTCAGGCACAGGACC, 

166, BPI -06-007, X61177,TCTAGCATAGCGTCAGGCAC, 

167 , BPI -06-008 , X61177 . CAGCATCT AG CA T AGCGTC , 

168, BPI-06-009.X61177, CTATGCTCGTGGCTGCAAC, 

169, BPI-06-010,X61177,CGTGTCTATGCTCGTGGCT, 
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.X61177, 
.X61177, 
.X61177, 
.X61177, 
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.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
,X61177, 
.X61177, 
,X61177, 
,X61177, 
,X61177, 
,X61177, 
,X61177, 
.X61177, 
.X61177, 
,X61177, 
,X61177, 
.X61177, 
,X61177, 
,X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X6U77, 
.X61177, 
, X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
,X61177, 
,X61177, 
r X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
,X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
.X61177, 
,X61177 
.X61177, 
,X61177 ( 
.X61177, 
.X61177, 
.X61177, 
,X61177, 
,X61177 



CGTGTCTATGCTCGTOGC , 

GGCGAGGACCGTSTCTGT CG , 
GGCGAGGACCGTGTCTGT, 
CAGAAGATGGCGAGGACCGTG , 
CAGAAGATGGCGAGGACCG , 
CTCAACAGAAGATGGCGAGG , 
CCAGTACTCAACAGAAGATGG , 
TTCCGACCAGTACTCAACAG , 

CTACAGACGATCCTCTTG , 
GCCTGTCTACAGAOGATCC , 
CTGTAGCCTGTCTACAGACG , 
AATCTGTAGCCIt3TCTAC , 
GATGAGTGAACATGACAGG . 
TT ACT ATGAGGATTT AA , 
GCCACGATGATCATATCCTT , 
GCCACGATGATCATATCC , 
GCGCCACGATGATCATAT , 
ATGCGCCACGATGATCAT , 
TGCGCCACGATGATCATA , 
ATACATGCGCCACGATG . 
GAGTAATACATGCGCCAC , 
GGATQAGT AAT ACATGCG , 
TTGCAGTATCTCAGTGGC , 
GCTTGCAGTATCTCAGTG , 
GTCAGCTTGCAGTATCTC , 
GGAAGTAAGTCAGCTTGCAG . 
TTGACAGGTGGGAGAAGTC3A , 
CCAGTAA CTTT AATGGTG , 
GATCAGGATTTGGTTTCC , 
GCTCTTGATCAGGATTTGG , 

GATT AACATTCCTTTGCTC , 
CTGGTTTCATAGTCATCTTC , 
GGTTACACATTTGCTTTCAG , 
TGTGGAGGATGGTTACAC . 
GGTTACACATTTGCTTTCAG , 
GTCGTTCTGCAGGATGGTCCG , 

AGTGAGTGGTCCTTCTGC, ' 
GCCAGT AGTGAGTGGTCGT , 
GCTGGCCAGT AGTGAGTG , 
GCCCAGCItXrTGGCCAGTAGT , 
GAAGCCCAGCTGCTGGCCA , 
CAGCAGAAGCCCAGCTGC , 
GAAGTTCAGCAGAAGCCCA . 
GGCATGAAGTTCAGCAGAAG , 
TTCCAGGAGACCCTGGTG , 
TGAGGTTCCAGGAGACCC , 
CACAATTGAGGTTCCAGG , 



GCCAGGTGCAGTGAAGGG , 
ACAAGCCAGGTGCAGTGA , 
TGCCAACAAGCCAGGTGC . 
ATCTGTGCCAACAAGCCA , 
GGCATCTGTGCCAACAAGCC . 
CCAAGAGCCATACCTATAG , 
CAGTCCAAGAGCCATACC , 
GCATTCTTCAGTCCAAGAGCC , 
CTTGGCATTCTTCAGTCC , 
TGCTCTATTCTTC^GCATTCTT , 
CTTTGCTGT ATTCTTGGC , 

TTCTCCCCACOXrrGTCTT, 
GATATTTCTCCCCAGTGT , 
CATGCGATATTTCTCCCC , 
CCAGCATGCGATATTTCT , 
GCCAGTCACXXXXTITTGCTG , 
GCCAGTCACGCCC'rri^C . 
AGCCGTTAACAAGCACCG , 
GCTGGAGCCGTTAACAAG , 
TGCTTGCTGGAGCCGTTA, 

GATAGCAGAGTGCTTGCT , ' 
GGGCCTGATAGCAGAGTGC , 
ATCAATGGCGTGAAGGGC , 
ATTTGATCAATGGCGTGA, 
TGTGACATTCAGTGGAGG , 

GTTCCTTCAATCTCTGCTG, 
CGAGTTCCTTCAATCTCTGCTG , 
GAGAGACGAGTTCCTTCA , 
GGATAGAGAGACGAGTTC , 
CTCCCATTGGATAGAGAGACG , 
GTTTCTCCCATTGGATAGAG , 
CACTGGTTTCTCCCATTGG, 
GAATGCATTGGTCATCAA, 
GAGA TGAATGCATTGGTC, 
CTTGAACATCGTACTTAG , 
GCTCTCACTTGAACATCGTAC, 
CTGCTCTCACTTGAACATCG, 
CTGCTGCTCTCACTTGAAC, 
TCTCTGCACATGGAGCTC , 
CTGCXrPCTCTGCACATGG. 
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269, EPI-06-110, X61177, 

270, EPI- 06-111. X61177.CTCCAGAGCCCttXCTCTCT. 

271, EPI - 06 - 112 , X61177 , CTCACTCCAGAGCCCTGCC, 

272, EPI-06-113.X61177.CTCCACTCACTCCAGAGCC, 

273, EPI- 06- 114 , X61177 , TGGCTCCACTCACTCCAGAG, 

2 74 , BPI - 06 - 115 . X6 1 177 , GGTTGGCTCCACTCACTCCAG, 

275 , EPI - 06 - 116 , X61177 , TGTTCATCATTTCCCACATA , 
2 7 6 , EPI - 06 - 1 17 . X61177 . AAGGGCTTGTGTTCATCA , 

277 , EPI - 06- 118 . X61177 , AACCACTCTCTCAAGGGCT , 

278 , EPI -06-119, X61177, CAGTAACACTAATACCGT. 
2 7 9 , EPI - 06 - 120 , X6117 7 , CAGATGGTTGCCATAATCAC , 
2 8 0 . E P I - 0 6 - 1 2 1 , X 6 1 1 7 7 , TGAAGCAGATGGTTGCCAT , 

281, EPI-06-122.X6H77, CTCATAOTTAGTGGTTAC, 

2 8 2 , BP I - 06 - 12 3 , X6 1 17 7 , GCTTTCTCATAGTTAGTO , 

283, EPI-06-124.X61177.GGACCCAGCTTTCTCATAG, 

284, EPI-06-125,X61177,GACTTCAATTTCCGTCTC, 
2 8 5 , BP I - 06 - 12 6 , X6 1 17 7 , CAGATGACTTCAATTTCCG , 

2 8 6 , B P I - 0 6 - 1 2 7 , X 6 1 1 7 7 , CAACTCCAGGCTTCTCTATA , 

287, EPI-06-128.X61177. CAACTCCAGGCTTCTCTAT, 

2 8 8 , EPI - 0 6 - 12 9 , X 6 1 177 , GGGTCTCAACTCCAGGCrTC . 
28 9, EPI-06-130.X61177. CCAGGGTCTCAACTCCAGGC , 

290, EPI -06-131 , X61177, ATCCTCCAGGGTCTCAAC, 

291, EPI- 06-132 . X61177, CACAGAATCCTCCAGGGT. 
2 9 2 , BP I - 0 6 - 13 3 . X6 1 17 7 , GGATGCCAAAGTGACAGTCA, 

2 93 . EPI - 06 - 134 . X61177 , GGATGCCAAAGTGACAGTC, 

2 9 4 . BP I - 0 6 - 13 5 . X6 1 1 7 7 , TCATCAGAGGATGCCAAAGT, 

2 9 5 . BP I - 06 - 1 3 6 , X6 1 1 7 7 , GTGTGAGTTCATCAGAGGAT , 
2 96 , BPI - 06 - 137 , X61177 , GGCATGTGTGAGTTCATCAG, 

297, BPI- 06-138 .X61177, CTGAGGCATGTGTGAGTTC, 

2 98 , EPI - 06 - 13 9 . X61 17 7 , GAGCCAGCAT 
2 9 9 , EPI - 06 - 14 0 , X6 117 7 , GAGCCAGCATI 

300, EPI - 06 - 141 , X6117 7 , AGCCAAGAGCCAGCATCCCTGT, 

301, EPI-06-142 ,X61177. GCCAAGAGCCAGCATCCCTGT, 

302 , BPI- 06- 143 .X61177 , TAGCCAAGAGCCAGCATCCC . 

303 , EPI - 06 - 144 , X6 1177 , CCTCTTAGCCAAGAGCCAGC , 

3 0 4 , E P I - 0 6 - 1 4 S , X6 1 1 7 7 , ACACCTCTTAGCCAAGAGCC , 
305 , EPI - 06- 146 , X61177 .TCTGAACACCTCTTAGCCAAG, 

3 0 6 , E P I - 0 6 - 1 4 7 , X 6 1 1 7 7 , TTCTGAACACCTCTTAGC , 

307, EPI- 06 - 148 , X6 117 7, CTGGGTGTATTGCTTCGCAG, 

308 , BP I - 06 - 149 , X6 117 7 , GGATGAAGCATCCATACTTT, 

309, EPI- 0 6 - 1 5 0 , X 6 1 1 7 7 , TGAGGCGATTTGGATGAAGC , 

310, EPI- 06 -151 , X61177, GTCAACTTCCCTGCTCTAGG, 

311 , BPI - 06-152 , X61177 , TGCTTGGATGAGTCAACTTC, 

3 1 2 , BP I - 06 - 1 5 3 , X6 1 1 7 7 , GTGCTACXrCTGTACGGCATG , 

313 , EPI - 06 - 154 . X61177, TTGGCAGGTGAGGAGGTGCT, 

314 , EPI - 06- 155 , X61177 , GTCTGAGGTGAGTCAAGC, 

3 15 , EPI - 06 - 156 , X61 17 7 , ACGGCACAGCCAGAAGTA, 

316, EPI - 06 - 157 , X6 1177, ACAGCCAAACGGCACAGCCAG , 

317, EPI -06 -158 , X6 1177 , GTGCTACAATTGGCAGCTT , 

3 1 8 , B P I - 0 6 - 1 5 9 , X 6 1 1 7 7 . TGGTTCACTCCAGGCTGATG . 

3 19 , BPI - 06 - 160 , X61177 , CAGTCTTGAATCCAAGTTC , 

Concatemcr Nucleic Acid Sequences of IL5R gene oligo sequences 

CCATCCGATGAGAAGCAGCGGGGTGGCCATGCGATOAGAAGCCAAT^ 
CACCAGCATCTAGCATAGCGTCCrATOCTayra 

TGTCAGAAGATGGCGAGGACCGTGCAGAAGATGGCGAGGACCGCrrCA^ 

TCCGA«^GGACX»TCCTCTTGTTCCGCTACAGAC^ 

TTAAGCCACGATGATCATATCCITGCI^C^TG^ 

TGAGTAATACATGCGTTGCAGTATCTCAGTGGCGCTTGCAGTATCT^ 

ATTTGGTTTCCGCTCTTGATC^GGATTTGGCCT^ 

AGCTGCTGGCCACAGCAGAAGCCCAGCTGCGAAGTTCAGCAGAA 
GCAAGTTATGTCTTCTGTAGTGTTTGTGGGCCAGGTGCAGTGAA 
CTATAGCAGTCCAAGAGCCATACCGCATTCTTCAGTCCAAGAGCC 
GTGTCTTGATATTTCTCCCCAGTGTCATGCGAT 

GCTGTGACATTCAGTTCAATCTCTGCTGTGACAG'1'lX.iri' 
TCTCCCAlTXXJATAGAGCACTGGTTTCTrCCXLAlTtXXaAATC 

CCACTCACTCCAGAGGGTTGGCTCCACTCACTCXAGTGT^^ 
AGCAGATGGTTGCCATCTCATAGTTAGTGGTTAOSCTTTCT^ 
CAGGCTTCTCTATGGGTCTCAACTCCAGGCTTCCXZAGGG^ 
GAGGATXSCCAAAG'liritrit^GTTCATCAGAGGATGGCATGTGTGAGTTCATX!^ 
GCCAAGAGCCAGCATCCCTGTTAGCCAAGAGCCAGCATCCCC^ 
TCGCAGGGATCAAGCATCCATACTTTTGAGGCGATTTG 
TGAGTCAAGCACGGCACAGCCAGAAGTAACAGCCAAACGGCACAGCC^ 
(SEQ ID NO, 320) 



CCm Nucleic Acid Sequences (GENBANK ACCESSION NO. X6U77) 

GAGAAGCGGGGATGGAAACTCCAAACACCACAGAGGACTATGACACGA^ 

G)CTTiCCCTTCTGGATCGACTACAAGTTGAAGGATGACTGG G 

GGTACenXXX^TCGTCCACGCCGll/l-lU\^XrrT^ 

TGGGAATTCACTCACX2ACACCTTjCAGCCTTCACT 

AGGGATTATAAAGATTCTGCTAAGACGACCAAATGAGAAGAAATCCAA^ 

GTTCTGACTCAGACCATAGGAGGCCAACXXAAAATAAGCAO 

GAGAGGGAATGTAATASGTGGOnGGGGCTTCTGAGG 

GAGAAGGGCTTGGACTCAAGCAAGATrrCAGATTlGTGAC^ 

GAGCTCCTAAGCCATGGGAGACACTCIATGTATGAGGAATT^ 

GAGCCAATCAGTAGCCAGCATCTGCCTCCCCTT^ 

TGKXIAGTGGAA CTAAG AAAGC CCTTA GGAAGAATTTTTATATCCACT 

TCATCATTTCCATITACCC7^ra 

TTCCCTTCTTTTTGTTCITCATCrAAGt XriT^ 

^^CTGATAGGGGGTTGGGAGGAAAGTGTCTACTAGGAGGGTGGGGTGAG A ' I T CT U IG IT Q ATGT 
(SEQ ID NOi 321) 

322. 8PI-1-71, XM_003248 , AGGTAGATGNTGGTCAT, 

3 2 3 , BPI - 1 - 72 . XM_003 24 8 , GGTCNGAAATT3GCCAGGTT. 
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324, EPI - 1 - 73 , XN_003 248 , AGGAAGAGCAGGTCNGAAAT, 

325, BP I- 1-74, XM0O324 8 , GTNATAAAACCCAGAGAGGA, 
3 2 6 , BP I - 1 - 7 5 , XM_0 0 3 2 4 6 , CCTGTGTNATAAAACCCAGA . 
327.EPI-1-76, XM~003 2 48 . ACAACCCTCTGTNATAAAAC, 
3 28 , EPI - 1- 77 , XM_0 03 24 6 , GCTGTACAAGCCTGTGTNAT , 
329,BPI-l-78.XM_00324B.CTCG C IGTACAAG a rrglUT, 
3 30 , BPI - 1 - 78A . XM_0 03 2 4 8 , AAGATCTCGCTGTACAAGCC , 
3 31 . BP! - 1 - 8 0 , 3CM_0 0324 6 , AAAGAGGCTTGTACAGCGAG. 
3 3 2 . BP I - 1 - 8 1 . XM_0 0 3 2 4 8 , ATGAAAAAGATCTCGCTGT , 

3 3 3 , BP I - 1 - 8 2 , XH_Q 0 3 2 4 8 , AGGATOATGAAAAAGATCTC , 

3 3 4 , BP I - 1 - 8 3 , XM_0 0 3 2 4 8 , CAGCAGGATNATGAAAAAGC , 

3 3 5 , BP I - 1 - 8 4 , XM_0 0 3 2 4 8 , ATCGTCAGCAGGATNATGAA , 

3 3 6 , BP I - 1 - 8 5 , XM_0 0 3 2 4 8 , CTCAATCGTCAGCAGGATNA , 

3 3 7 , BP I - 1 - 8 6 , XM_0 0 3 2 4 8 . ACXTTOTCAATCGTCAGCAGG , 

338 , EPI - 1- 87 , XMJJ03248 , AJGGTACCTGTCAATCGTCAG, 

3 3 9 , BP I - 1 - 8 8 , XM_0 0 3 2 4 8 , GGCCAGGTACCTGTCAATCG , 

340, BPI-1-89. XN_00324 8 . CNATCGATTGACAGGTACCT, 

341 , EPI -1 - 90 , XM 003248 , TGGACNATCGATTGACAGGT, 

342 , EPI- 1- 91 . XM_003248 . GTGATGACACCAAAAGTGAC, 

343, BP I - 1 - 92 , XM_0 0 3 2 4 8 , GCTGGTGATGACACCAAAAG , 

344, EPI-1-93,XM 003248 , GATGCTGGTGATGACACCA , 

345, EPI-1-94 . XMO 03248. CTGTACAAGCCTGTGNGA , 

346, EPI -1-95 . XM_0 03 24 8 . ATOCCTGTGTAGCAGATG. 

347, EPI- 1-96 , XM_003248 . GTAGGCGATCACCTCNGTCAC, 
346, EPI -1-97, XM 003248 . AAGGCGTAGATCACNGGGTT, 
34 9 , EPI - 1 - 98 . XM~0 03248, CCAACNAAGGCGTAGATCAC , 

350 , BPI - 1- 99. XM_003248 , GTTGGAGAGAGGTTCCGGAA, 

351, EPI -1-100 , XM_003248 , GAGAGAGGTTCCGGAAGTAC , 

352. EPI-1-101 . XM~0 03248. CGCAGGTACTTCXX3GAACCTC , 

353. BPI-1-102. XM_0 03 24 8 . TGNCGCAGGTACTTCCGGAA. 

Concatemer Nucleic Acid Sequences of CCR1 gene oligo sequences 

AGCTAGATGNTGGTCATGGTCNGAAATGGCCAGGTTAGGA^ 

ATCTCGCTGTACAAGCCTGTGTAAGATCTCGCTGTACAAGCCAAAGAGGC^ 

TNATCAAGTCAATCGTCAGCAGGATNAACGTGTCAAT^ 

CACCAAAAGTGACGC TGGTG ATGACA CCAAA AGGATGCTGGTG 

MAAGGCGTAGATCACGTTGGAGAGAGGTTCCGGAAGAGAGAGGTTCCG^ 

(SEQ ID NO: 354) 

CCR3 Nucleic Acid Sequences (GENBANK ACCESSION NO. X6U77) 

TTrTTCTICTrCrATCACAGGGAGAAGTGAAA 

GACvJ'l\^ iX-"'l ItXTTCGTCACCXn'TCC^ l l\- iGGATCC^ 

AATCClXX^lGAOUVTCGACAGGTACCTGGCCATit^^^ 

TTATCTTCTATGAGACTGAAGAGTTGTTTGAAGAG^ 

GTTATGGCCATCTGCTACACAGGAATCATCAAAACGCTGCTGA 

TATCCTTXTTCTCTTCCTATCAATCCATCTTATTTXKIAAATGAC^ 

TTGTTGGAGAGAGGTTCGGGAAGTACCrTGCGCCACTTCTTCCACAGG 

GAGCCGGAACTCTCTATTGTGTTrTAGGTCAGATGCAGAAAATTC 

(SEQ ZD NO i 355) 

356 . EPI - 1- 1 . NN_001837 , TTITAGAGGTGAGTGTGGAA. 

357 , EPI - 1 - 2, NM_001837 , GAGGTGAGTGTGGAAGGCTT. 
3 5 8 , BP I - 1 - 3 , NM_0 0 1 8 3 7 , AATGTGTT1X3CTTCATCTCC . 

359, EPI -1-4, NN_00 1837, GTTTGCTTCATCTCCTTGGT, 

3 6 0 , BP I - 1 - 5 . NM_0 0 IB 1 7 , CTTCATCTCCTTGOTCCTTC , 

361, EPI -1-6, NM_00 1837, TCTCCTTXX?TCCTTCCTCTT, 
3 6 2 , EP I - 1 - 7 , NM_0 0 1 8 3 7 , TTCGTCCTrCCTCTTTAGGC , 
363, EPI-l-8,NM_00lB37,CCTTCCrcTTTAGGCAATTT, 
3 6 4 , EP I - 1 - 9 , NM_0 0 1 8 3 7 , CTCTTTAGGCAATTTTCTGC , 
3 6 5 , EP I - 1 - 10 . NM_0 0 18 3 7 , TAGGCAATTTTCTGCATCTG , 
3 6 6 . EP I - 1 - 1 1 , NM~0 0 1 8 3 7 , AATTITCTGCATCTGACCTA , 

367, BPI-1-12, 1M~001B37, CAATAGAGAGTTCCGGCTCT, 

3 68 , EPI - 1 - 13 , NM_0018 3 7 , GAGAGTTCCGGCTCTGCTGT, 

369, EPI-I-14.NM 001837, TTCCGGCTCTGCTGTGGATC, 

370 , EPI -1-15 . NH~0 01837, GCTCTGCTGTGGATGGAGAG , 

371, EPI -1-16. NM_0 0 1 8 3 7 , GCTGTGGATGGAGAGACAGA , 
3 72 , EP I - 1 - 17 , MM_0 01837, GGATGGAGAGACAGAGCTGG , 

373 , EPI -1-18. NM~001837, GAGAGACAQAGCT GG TTC I T , 

374, EPI-1-19,NM~001837, 

375, BPI -1-20. NM_001837,G 

376 , EPI -1-21, IW_001837, TTCTTTCCAGCTTCTCACTA, 

3 77 , EPI - 1 - 22 . NW_0 01 8 3 7 , TCCAGCTTCTCACTAGGAAG , 
3 7 8 , EP I - 1 - 2 3 , NM_0 0 1 8 3 7 , CTTCTCACTAGGAAGGAATG , 

379, EPI-1-24, NM_00 183 7 , CACTAGGAAGGAATGGGATG . 

380, BPI -1-25 , NM_00183 7 , GGAAGGAATGGGATGT ATCT , 

3 8 1 , BP I - 1 - 2 6 , NM_0 0 1 6 3 7 , GAATGGGATGTATCTGCCCA , 

3 8 2 , EP I - 1 - 2 7 , KM_0 0 1 8 3 7 , GGATGTATCTGCCCAGGTGC , 

383 , EPI - 1-28 , >M_00 1837 , TATCTGCCCAGGTGCATGAG, 

384, EPI - 1 - 29, NM~00183 7 , GCCCAGGTGCATGAGCAAGT, 
3 8S, EPI- 1-30, bW_00183 7, GGTGCATGAGCAAGTGCCTG, 

386, EPI -1-31, NM_001837, ATGAGCAAGTGCCTGTGGAA, 

3 8 7 , BP I - 1 - 3 2 , KM_0 0 1 8 3 7 , CAAGTGCCTGTGGAAGAAGT , 

3 88 , EPI - 1 - 33 . NM_001837 , GCCTGTGGAAGAAGTGGCGC, 

389, EPI - 1- 34, NM_001837 , TGGAAGAAGTGGCGCAGGTA, 
3 90 , EPI - 1-35 , NH_00183 7 , GAAGTGGCGCAGGTACT*rCC, 

391, EPI- 1-36, NM~001837, GGCGCAGGTACTTCCGGAAC. 

392 , EPI - 1- 37, NM_001837, AGGTACTTCCGGAACCTCTC, 

393 , EPI -1-38 , NM_ 00 1837 , CTTCCGGAACCTCTCTCCAA, 

3 94 , BPI - 1 - 3 9 . NM_00183 7 , GCGTAGATCACCGGGTTCAT, 

3 95 , BPI - 1 - 4 0 , NM_00183 7 , GATCACCGOOTTCATGCAGC . 

3 96 , BPI - 1 - 4 1 , NM_0018 3 7 , CCGGGTTCATGCAGCAGTGG. 

397, EPI-1-42,NM_001837,TTCATGCAGCAGTGGGAGTA, 

398 , BP I - 1 - 43 , NM_001837 . GCAGCAGTGGGAOTAGGCGA , 

399, EPI-1-44,NM 001837, AGTGGGAGTAGGCGATCACC, 

400, BPI -1-45, NM~001837,GAGTAGGCGATCACCTCTGT. 

401, BPI-1-46,NM 001837, GGCGATCACCTCTGTCACCA, 

402, EPI - 1-47 , NM_001837, TCA.CCTCTGTCACCAGCATG, 

403 , EPI - 1-48, NM_001817 .TCTOTCACCAGCATGACCAG, 

404, BPI-1-49,NM 001837 , CACCAGCATCACtyUXJTCCA. 
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-50, NN_0 01837, GCATGACCAGGTCCAGATGC, 
-51, NM 001837, ACCAGGTCCAGATGCTTGCT, 
-52,NM_001837, GTCCAGATGCTTGCTCOGCT, 
-S3 ,NM_001837 , GATGCTTGCTCCGCTCACAG . 
- 54 , NM_O018 37 , TTGCTCCGCTCACAGTCATT, 
-55, NM_001837 , CCGCTCACAGTCA1TTCCAA, 
-56. NM~0 01837, ATGGATTGAT AGGAAGAGAG , 
-57, NH_00 1 8 3 7 , TTGATAGGAAGAGAGAAGGA , 
-58 , NM_0 01837, AGGAAGAGAGAAGGATAGCC , 
- 59 , NM_0018 37 , GAGAGAAGGAT AGCCACATT , 
-60. NM 001837 , AAGGATAGCCACATTGTAGG, 
-61, NM_001 837, TAGCCACATTGT AGGGTGTC , 
-62 , NM_00183 7 , ACATTGTAGGGTGTCCAGAA, 
- 63 , NM_0 01837, GAGCCGGATGGCCTTGTACT , 
-64, NM_001837 ,GGATGGCCTTGTACT1TTTT, 
-65, NM_001837, GCCTTGTACTTTTTTTTACT, 
- 65A, NM_001 8 3 7 , ACCTCAGCAGOGTTTTGATG, 
-66 , NM_0 01837, AGCAGCGTTTTGATGATTCC , 
- 6 7 , NM_00 18 3 7 , CGTTTTGATGATTCCTGTGT, 
-68, NM_0 01837, TGATGATTCCTGTGT AGCAG , 
- 6 9 , NM_0 0 18 3 7 , ATTCCTGTGTAGCAGATGGC , 
-70, NM_0 0 1 8 3 7 , CGAGCAGAGGGAGAACGAGA , 
- 7 1 , NM~0 0 1 8 3 7 , AGGTAGATGNTGGTCAT , 
-72 . NM_001837, GGTCNGAAATGGCCAGGTT, 
-73 , MM 001837, AGGAAGAGCAGGTCNGAAAT, 
-74 . NM_0 0 1 B 3 7 , GTNATAAAACCCAGAGAGGA , 
-75, NM~0 01837, CCTGTGTNATAAAACCCAGA , 
-7 6 , NM_001837 , ACAAGCCTGTGTNATAAAAC, 
-77, NM_001 8 3 7 , G CTGTAC AAGCCTGTGTNAT , 
- 7 8 , NM^O 0 1 8 3 7 , CTCGCTGTACAAGCCTGTGT , 
-78A, NM_001B37 . AAGATCTCGCTCTACAAGCC, 
-80, NM_0 01837, AAAGAGGCTTGTACAGCGAG , 
-81 , NM_001837 , ATGAAAAAGATCTCGCTGT. 
-82 , NM_ 001637, AGGATN ATGAAAAAGA TCTC , 
-83, NM_0 01837, CAGCAGGATNATGAAAAAGC , 
-84 , NM_001837, ATCGTCAGCAGGATNATGAA , 
-85, NM~0018 3 7 , GTCAATCGTCAGCAGGATOA , 
-86 ,NM_001837 , ACCTGTCAATCGTCAGCAGG, 
-87, NM0018 3 7 , AGGTACCTGTCAATCGTCAG , 
-88, NM~0 018 3 7 , GGCCAGGTACCTGTCAATCG , 
-89, NM_0 01 8 37, CNATCGATTGACAGGTACCT , 
- 90 , NM_0 01837, TGGACNATCGATTGACAGGT , 
- 91 . NM_Q01837 , GTGATGACACCAAAAGTGAC. 
-92 , NM~001837, GCTGGTGATGACACCAAAAG , 
-93, NM_0 01837, GATGCTGGTGATGACACCA , 
-94 ,NM_001837, CTGTACAAGCCTGTGNGA. 
-95 , NMO 0 1837, ATNCCTGTGTAGCAGATG , 
-96 , NM_0 01837, GTAGGCGATCACCTCNGTCAC , 
- 97 , NM_0018 37 , AAGGCGTAGATCACNGGGTT , 
- 98 . NM_001B37 , CCAACNAAGGCGTAGATCAC . 
-99, NM 001837 , GTTQGAGAGAGGTFCCGGAA, 
-100 , NM_001 8 3 7 , GAGAGAGGTTCCGGAAGTAC , 
-101 .NM 001837, CGCAGGTACTrCCGGAACCTC. 
- 1 02 . NM_00183 7 . TGNCGCAGGTACTTCCGGAA . 
-103 , NM_0 0 1837, AGAGGGAGAACGAGACAGAA . 
-104 , NM~0 01837, GAGAACGAGACAGAAGATGG , 
-105 , NM 001837, CGAGACAGAAGATGGTCATT, 
- 106 . NM_001837 , CAGAAGATGGTCATTCTCAG. 
- 107 , NM_001837 , GATGGTCATTCTCAGAGTGT , 
-108, NM_0018 3 7 , AACTCTTCAGTCTCATAGAA , 
- 1 0 9 , NM_0 0 1 8 3 7 , ATTCAGGAAGAGCTGCTAGC , 
-110, NM_001 837, CAGGCCCCAGGTGACGATGC , 
-lll.NM 001837. CCCAGGTGACGATGCTGGTG, 
- 112 , NM~001 B 3 7 . GTCACGATGCTGGTGATGAC , 
- 113 , NM_0018 3 7, AAGTGACAGTCCGGGCTCGA, 
- 114 . NM_001 B 37 , ACAGTCCGGGCTCGAAGGGC , 
-115, NM_0 0 1837, CAGCATGGACAATGGCCAGG , 
-116, NM_0 01837, TGGACAATGGCCAGGTACCT , 
- 117 , NMJ)01B 3 7 , AATGGCCAGGTACCTGTCGA , 
-118. NM__001837. CCAGGTACCTGTCGATTGTC , 
- 119 , NM~0018 37 . TACCTGTCGATTGTCAGCAG, 
- 1 2 0 , NM_0 0 1 8 3 7 , GTCGATTGTCAGCAGGATTA , 
- 1 2 1 , NM_0 0 1 8 3 7 . AAGATCTCGCTGT ACAAGCC , 
-122 , NM_001837 , CTCGCTGTACAAGCCTGTGT. 
-123,NM_001837, AACCCTGAGAGGAGCTTACA, 
- 124 , NM_0018 37 , TGAGAGGAGCTTACACATGC , 
- 125 , NM_0018 3 7 , GGAGCTTACACATGCCATGG , 
-126.NM_001837.AACCCAGTTATGCCCCCrcA, 
-127 . NM_001837 , AGTTATGCCCCCTGACATAG , 
- 128 , NM_0018 3 7 . TGCCCCCTGACATAGTGGAT , 
129 . NM_0018 37 , CCTGACATAGTGGATCCAGA , 
-130. NH 0018 37 , CATAGTGGATCCAGAATGGA , 
- 1 3 1 , NM_0018 37 , TGGATCCAGAATGGAAGGGT, 
- 1 3 2 . NM_0 0 1 8 3 7 . CCAGAATGGAAGGGTCACGA . 
-133 , NM_001837. ATGGAAGGGTGACGAGGAAG , 
- 133 A. NM_001837 , AGGGTGACGAGGAAGAGCAG, 
- 1 3 4 . NM_0 0 1 8 3 7 . GACGAGGAAGAGGAGGTCCG . 
- 1 3 5 . NM_0 0 1 8 3 7 , GCCAGGTTGAGCAGGTAGAT , 
- 1 3 6 , NM_0 0 1 8 3 7 , GTTGAGCAGGTAGATGTTCG . 
- 137 . NM_001837 , GCAGGTAGATGTTGGTCATA , 

-139, NM~0 01837. GAQC CTCC T GTAT T TTA TGA , 
-140, NM_0018 3 7 , TCCTGTATTTTATGAGGATC . 
-141. NM 001837 , TATTTTATGAGGATCATCAC, 
-142 , NM~001837. TATGAGGATCATCACCACCA, 

143. NM_001B37 . GGATCATCACCACCACCACA . 
-144, NMJ3018 37 , ATCACCACCACCACATTGCC , 
- 14 5 . NM_0 0 1 8 3 7 . CACCACCACATTGCCCAAGA . 

146. NM 001837. CCACAT 
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504, EPI 

505, EPI 

506, EPI 

507, EPI 

508 , EPI 

509, EPI 

510, EPI 

511, EPI 

512, EPI 

513, EPI 

514 , EPI 

515, EPI 

516, EPI 

517, EPI 

518, EPI 

519, EPI 
530, EPI 

521, EPI 

522, EPI 

523 , EPI 

524, EPI 

525, EPI 

526 , EPI 

527 , EPI 



-1- 



- 14 7 , NM_0 0 1 8 3 7 , TTGCCCAAGAGGCCCACAGT . 
-148, NM_0 0 1 8 3 7 , CAAGAGGCCCACAGTGAACA , 
-149, NM_00 1837. GGCCCACAGTGAACACCAGG . 
- 150. NM_00 1837 . ACAGTGAACACCAGGGAGT A , 
- 1 S 0 A . NM_0 01837. GAACACCAGGGAGTACAGCG , 
- 1 5 1 , NM_0 0 1 8 3 7 , CTGGGCCATCAGTGCTCTGG . 

- 15 3 , NM~0 0 1 8 3 7 , AGTGCTCTGGTATCAGCTTT , 
-154 , NM^001B37, TCTGGTATCAGCTTTTTCAC, 
- 155 , NM~001837. TATCAGCTTTTTCACAGAGC, 
- 156 , NM~*001837, GCTTTTTCACAGAGCAGGCC, 
-157, NM~0 01 8 3 7 . TTCACAGAGCAGGCCCACGT, 
-15B.NH 001837.AGAGCAGGCCCACGTCATCA. 
-159, NM~001837 . AGGCCCACGTCATCATAGTA, 
-160, NM_ 001837, CACGTCATCATAGTAGGATG . 
-161, NH_0018 3 7 . CATCATAGTAGGATGTGGTA , 
-162 , NM_001837 , GTATCTAGTGAGGTTGTCAT , 
-163, NM_00 18 3 7 , TAGTGAGGTTGTCATTTCAC, 
-164, NM_0 01837, AGGTTC5TCATTTCACTTCTC , 
- 165 ,lO4_001837, GTCATTTCACTTCTCCCTGT, 
- 166 , NM_0 01837, TTCACTTCTCCCTGTGATA , 
- 1 6 7 , NM_0 0 1 8 3 7 , TTCTCCCTGTGATAGAAGAA , 
-168. NM_0 0 1 B 3 7 . TTCA CTTCT CCCTGTGATAG , 
- 1 6 9 , NM_0 0 1 B 3 7 , TTCTCCCTGTGATAGAAGAA , 

Concatemer Nucleic Acid Sequences of CCR3 gene oligo sequences 

TTTTAGACXTTGAGTCrGGAAGAGGT^ 
TTAGGCCCTTCCTCTTTAGGCAATT ra^ ^ 

CTTTCXZAGCTTCTCACTATCCAGCTTCrrcA 
GTGCTATCTGCCCAGGTGCATGAGGCCCAGGT^ 

GGCGCAG^TAGAAGTGGCGCAGGTACTTCCGGCGCAGGTACTTCCGGA^ 
GTTCATGCAGCAGTGGTTCATGCAGCAGTGGGAGTAGCAGCAGTGGGA 
TGTCTGTCACTCAGCATGACC^GCACCAGCATGACC^^ 
CAGTCATTCCGCTCACAGTCATTTCCAAATGGATTGAT 
C^TTCTAGGGTGTCACATTGTAGXSGTGTCCAGA^ 
CGTTTTGATGATTCCTGTGTTGATGATTCCTGTCT 
ATGTNATAAAACCCAGAGAGGACCTGTGTNATAAAACCGftGAACA^ 
ACAGCGAGATGAAAAAGATCTCGCTGTAGGATNATGA^ 
TGTCAATCGTCAGGGCCAGGTACCTGTCAATCGC^^ 
GTACAAGCCTGTGNGAATNCCTCTGTAGCAGATGGTAG^ 
CCGCAGGTACTTCCGGAACCTCTGNO 

CAGAGTGTAACTCTTCAGTCTCATAGAAATTCAGGAAGAGCTXXTTAGCCAGGC^ 
CGGGCTCGAAGGGCCAGCATGGACAATGGCCAGGTGGACAAIXXXX^GCTACCT 
AAGATCTCGCTGTAC^GCCCTCGCTGTACAAGCCTGTGTAACCC^ 
ACATAGTGCCCCCTGACATAGTGGATCCTGACATAGTGGATC^ 
GAGGAAGAGCAGGACGAGGAAGAGCAGGTCCGGCCAGGTTGAGCAGGTAGATGT^ 
CTGTATTTTATGAGGATCTATTTTATGAGGATCATCACTATGAGGATCATCAC 
GCCCTTGCCCAAGAGGCCCACAGTCAAGAGGCCCACAGTGAACAGGCCCACAGTGAAC^ 
TCTGGTATCAAGTGCTCTGGTATCAGCl'l'l'l'ClGGTATCAGL'l'l'l'lUGACT 
CCACGTCATCATAGTACACGTCATCATAGTAGGATGCATCATAGTAGGATGTGCT 

(SEQ ID NO i 528) 



Eotaxin-D49372 Nucleic Acid Sequences (GENBANK ACCESSION NO, X611771 



GCAl"I"ri"ri , CAAGri"riATGATTTATTTAACT^'lXi'It5GAACAAAAATAAACCAGAAACCAC^ 
ATAGCAGCTOCCTTCAGCCCCCAGGGGCTCGCH^^ 
TCCCCAGAAAGCTGTGATCTTCAAGACCAAACTGGCCAAGGAT^ 
TTTTTGAAACCAAACCAGAGCCTGAGTGTTGCCTAAT^ 
AAACGTATTGCATTTAATITATTGAGGCTTTAAAACTTATCCTCC^ 
AATGTTCCCCGTCTCCTCTCTTCCTCCC^^ 
TAC 

(SEQ ID NOi 529) 



530 , EOT AX IN 1, D49372 , GGT-GGT-GGT-TTC-TGG-GTT-GGT, 

531, EOT AX IN 2 , D4 9372 , GGT-GGT-GGT-TTC-TGG-GTT-G, 

532, EOTAXIN 3 , D49372 , TGT-TGG-AGG-CTG-AAG-GTG-TG, 

533 , EOT AX IN 4 , D49372 , CTG- CGG- AGA-CCT-TCA-TGT-TGG, 

534 , EOT AX IN 5, D49372 , TGC-TGC-GGA-GAC-CTT-CAT-G. 

535 , EOTAXIN 6, D49372 . GTG-CTG-CGG- AGA-CCT-TCA-TGT, 

536, EOTAXIN 7 , D49372 , GGG-CTG-AAG-GCA-GCT-GCT, 

537, EOTAXIN 8 , D49372 . CTG-GCC-CAG-CGA-GCC-CCT-GG, 
53 8, EOTAXIN 9, D49372 , GCA- GGT -GGT -TGG -GAC -AGA -AG, 

539, EOTAXIN 10,D49372,TCT-TCC-TAT-TGG-CCA-GGT-T, 

540, EOTAXIN 11 , D49372 . CCT-GTA-GCT-CTC-TAG-TCG-CTG, 

541, EOTAXIN 12 , D49372 , GGG-ACA- TTT-GCC-ACT-GGT-G, 

542, EOTAXIN 13 , D49372 , ATC-ACA-GCT-TTC-TGG-GGA-C. 

543, EOTAXIN 14 , D4 9372 , GGC-CAG-TTT-GGT-CTT-GAA-G, 

544 , EOTAXIN 15, D49372 , CCT-GCA-CCC- ACT-TCT-TCT-TG, 

545 , EOTAXIN 16. D49372 , TTG-GTC-CAG-ATA-CTT-CAT-GG. 

546, EOTAXIN 17 . D49372 , TAT-TTA-TGG-CTT-TGG-AGT-TG. 

547, EOTAXIN 18 , D49372 , TCA-GGC-TCT-GGT-TTG-GTT-TC. 

548 , EOTAXIN 19 , D49372 , CCC-ATG-CCC-TTT-GGA-CTG. 

549, EOTAXIN 20, D49372 . CTG-ATA-TTC-ATG-GAG-GAT, 

550, EOTAXIN 21 , D49372 , TTG-CCC-ACA-CGT-GAC- AGG-GG, 

551, EOTAXIN 22 , D49372 . TGA-TCA-TCT-TTG-CCA-GGA-CC, 

552, EOTAXIN 23, D4 93 72, GGG- TTC- ACA -AGA- ACA- ATG- AC, 

553 , EOTAXIN 24 , D49372 , CTT-CCA-TTT- AAT-GAG-TCA-CAC, 

554, EOTAXIN 57. D49372 . GGT GGT TGG GAC AGA AGC TG. 

555, EOTAXIN 58.D49372.GGG TAT CTT CCT ATT GGC C, 

556, EOTAXIN 59, D49372 ,TGA TTC TCC TGT AGC TCT CT. 

557, EOTAXIN 64, D49372 , ACC CAC TTC TTC TTG GGG TC, 

558, EOTAXIN 65, D4 9372 , TGG TCC AGA TAC TTC ATG G, 

559, EOTAXIN 66. D49372, CTC AGG CTC TGG TTT GGT TTC, 

560, EOTAXIN 67, D49372 , CCC ATG CCC TTT GGA CTG, 

561, EOTAXIN 68 , D49372 , TAA CTG ATA TTC ATG GAG G, 

562, EOTAXIN 69, D49372 , TTG CCC ACA CGT GAC AGG G, 

563, EOTAXIN 70, D49372 . GAT TCC AGG GAG GAA GAG, 

564, EOTAXIN 71. D49372 ,TAC TGA TCA TCT TTG CCA GG, 

565, EOTAXIN 72, D4 93 72, TGA GTC ACA CTT TGG GTT C. 
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Concatemer Nucleic Acid Sequences of Eotaxin-D49372 gene oligo sequences 

GGT G tflX^lUTCITiGG'iTC M ltjGTG 

TCTTGAAGCCTGCACCCACTTCTTCTTGTTGGTC^ CTGATATTCATGGAGGATTTGCCCACAC 
GTGACAGGGGTGATCATCTTTGCCAGGACaaxnT^ 
ACTTCTTCTTGGGGTCTGGTCCAGATACTTCATTC 
GATCATCTTTGCCAGGTGAGTCACACTTTGGGTTC 
( SEQ ID NOi 566) 

Eotaxin-U46573 Nucleic Acid Sequences (GENBANK ACCESSION NO. X611771 

CAAC<^GAAACCACCACCTCTCACGCCAAAGCTC^CACCTTCA^^ 

GTCCCAACCACCTGCTGCTTTAACCTGGCCAATAGGAAG^ 

CTtntSCCGACCCCAAGAAGAAGTGGGTGCAGGATTCCAT 

CCTTCTTACAATOCATTXTTGAGGTAACCTCATTATCRGTCCAAA 

TCCATGAATATCAGTTATTTTTAAACTCTAAAGCTTIXTr^ 

GGTIXXTTGGCAAAGATGATCAGTATGAAAATGTCAT^^ 

TTTTTTTGTGGGAAATCCACACTGAGCTGAGGGGG 

(SEQ ID NO i 567) 

568.EOTAXIN 25 , U46S73 , CCC-CTC-AGC-TCA-GTG-TGG. 

Concatemer Nucleic Acid Sequences of Eotaxin-U46573 gene oligo sequences 

CCCCTCAGCTCAGTGTGG 
(SEQ ID NOt 569) 

Eotaxin-U46572 Nucleic Acid Sequences (GENBANK ACCESSION NO. X611771 

CCAC^TATTCCCCTCCTTTTCCAAGGCAAGATCCAGATGGATTAAAAA^ 

CCTTCftTCGTGACCCCCGCATGGGCAAAGGCTTt^ 

CAAAGCTCACACCTTCAGCCTCCAACATGAAGGTCTCCGCAGC^ 

GGTAACCACCTCCAGGCTACrAGGTCAGCAAGAATCTTTACAGACTCACTGCA 

AGCCAGAACTAGAAAGCTCCCGAGTCTTTTCCCCACATTCAAGA 

TGGCAGTOGGAGAGAAGGAAAATCTGTTGATTAGAAGCTCAGTATGTTAATTCGAC^ 

CTCTTIXX3GAAAGTTATCTAGGAGATTTGTTCCATAACT 

CTTAACAGAATTAACTAAATTAACAAAAGTTACTTTCTrC^ 

TGATGGATACTGTGATAAAGCAGAAGAAAGCTCTCAGGAGTCTTGCATAGG 

AAAAGTGGCCAAGAAATGCAAGTCTAC CTTGTGT CTCAAA^ 

CAAGCTTTGTOCATACACTCTACAg 

CXTrTGCTTTCTCCTAACTTCCTTTACAAAGTCATC 

CTGGCCAATAGGAAGATACCCCTTCAGCGACTAGAGAGCTACAGGAGAATCA 

ACAGAGTCAAGAACTGTGGGAGTCATAGACTCTtlATAGTTT^ 

AGrrCAAGAGCAAAGATGGTTTTACTGGGCCTTTAAG^ 

AATTTTCAAAAACAATCCTTCCAATTGCATCCTGATT^ 

TCCAACTCCAAAGCCATAAATAATCACCA ITTVIXS AAACCAAACCAGAGCC^ 

ATATATATATATATATA' i ' 1 ' 1 * ! 1H 14 A AAAAAAAACGTATTGCATTTAATTTATTGAGGCTITAAAACTTATC 
AGCCCCAATTCGATCCCCTGTCACGTGTGGGCAATGTTCCCCCTCTC 
TCATTAAATOGAAGTAA TGTTGTTTT AGGAATACATAAAGTATGTGC^ 
(SEQ ID NOi 570) 



CTT 


ACC 


TGG 


CC AGC, 


TTA 


CCT 


TAC 


CTT 


TCC TG. 


ACC 


TAG 


TAG 


CCT 


GGA GG, 


TTT 


GCA 


GTG 


AGT 


CTG TA, 


GCA 


TTT 


CTT 


GTC 


CAC CC. 


TCT 


TCC 


AGT 


GAC 


TGG AT, 


TCG 


GGA 


GCT 


TTC 


TAG TT, 


GCG 


GCC 


CTC 


TTG 


AAT GT, 


TCT 


AAG 


GAT 


AGC 


TGG GT, 


TGC 


CCA 


CAG 


TAA 


GAC AG, 


ATT 


TTC 


CTT 


CTC 


TCC CC, 


CTT 


AGC 


CAC 


TGT 


CTC TG, 


CCT 


GGG 


ACC 


TCG 


TTC TT, 


CCT 


AGA 


TAA 


CTT 


TCC C, 


ACT 


ATG 


GGA 


AAA 


TGA GT, 


GCT 


CAG 


TGG 


GAC 


CGA T, 


TTG 


TTA 


CCA 


TGC 


TAT GC, 


AGA 


AGC 


CTG 


AGC 


CCA TA, 


CAT 


CAG 


TCT 


AGA 


ATC CT, 


ATC 


AAT 


GTT 


CCC 


CCA C, 


GAG 


AGC 


TTT 


CTT 


CTG CT, 


GCC 


ACA 


GTG 


CAT 


TGC CT, 


TGG 


CCA 


CTT 


TTG 


TTT GG, 


TTG 


CAT 


TTC 


TTG 


GCC AC, 


CCA 


TCC 


TCT 


GTT 


TTG AG, 


GGC 


CAT 


GTG 


ATG 


GTC, 


TAC 


TGT 


AGA 


GTG 


TAT GG 


GAG 


GCA 


TTA 


ATT 


AGT TT. 


TCC 


TCC 


CCT 


GTG 


CAC TG, 


TGC 


TGT 


CCT 


GTG 


TCT TC, 


GGA 


GGG 


AGA 


ATC 


CCT CT, 


ACT 


TCT 


TGA 


CTC 


TGT GC, 



603 , EOT AX IN 61 , U46572 , GGG AGC TGG GAG TGA ACA CT. 

604 , EOT AX IN 62, U46572 , CCA TCT TTG CTC TTG ACT TG, 
605 , EOT AX IN 63 , U46572 , CTT GGG TTA GTT GCT GCT CT, 

Concatemer Nucleic Acid Sequences of Eotaxin-U46572 gene oligo sequences 

GGXXrrTACCTGGCCAGCnWl l ACCTTAC^ 
ACrTTCCCCAGACTATGGGAAAATGAGrcTCGCTCA 

AGGCATTAATTA GTTTG CATCCTCCCCTGTGCA Ig C Utn U IVn xa SGTGGAGGGAGAATCXXnTr^ VI IGCTCTTGACT 

(SEQ ID NOt 606) 

RANTES Nucleic Acid Sequences (GENBANK ACCESSION NO. X61 17T) 

CCTCCGACAGCCTCTCCACAGCTACCATGAAGGTCTC 

TCGGGACTACATCAACTCTTTGGAGATGAGCTAGGATGG 

TCCTTGAAGGGCCCAGAlT Cf GACCACGACGAGCAGCAGTTACAAA 

TTCGAGACAGCCTGGCCAACATGATGJU^CCCCAT 
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GCGGAGCTTGCAGTGAGCCGAGATCGCGCCkCTGC^ 
CCAGCTACTCGGGAGGCTAAGGCAGGAAA AriVrriU AAC^ 
GCTrCCCCAACTAAAGCCTAGAAGAGCTTCTGAGGC^ ^ 
AGGCAAGGAACKJGAGGAACACTGCACTCTTAAGCTTCCGCCGTCTC^ 
(SEQ ID NO* 607) 

608, BP I* 10-1. NM_0 0 2 9 B 5 . ATTTTIC A TCTTTQ CCAGTA . 

609, BP I - 10-2, NM _ 002985 , GAGTCCAGTGTTCCTCCCTT, 

610 , BP I - 10-3 , NM~0O2985 , CRGTGTTCCTCCCTTCCTTG, 

611, EPX - 10-4, NM_Q02985, TTCCTCCCTTCCTTGCCTCT, 

612, BPX-10-5.NH 002985, CCCTTCCTTGCCTCTAGAGG, 
6 13 , BP I - 10 - 6 . NM~0O2 98 S , CCTTGCCTCTAGAGGCATGC , 

614 , BPI - 10- 7 . NMJJ02985 , CCTCTAGAGGCATGCTGACT, 

615 , BP 1-10-8 , NM~0029B5 , AGCAGCGCCTCAGAAGCTCT, 

616, BPI-10-9.NM 002985, CGCCTCAGAAGCTCTTCT AG, 

617 , BPI- 10-10, NM__002985 , CAGAAGCTCTTCTAGGCTTT, 

618 , BPI - 10- 11 , NH_002985 , GCTCTrCTAGGCTTTAGTTG, 

619, BPI - 10-12 , NM_002985 , AGCCTCCACCTCCTGGGTTC , 

620, BPI- 10- 13 , NM 00298 5 , CCTGCCTTAGCCTCCCGAGT , 

621, BPI-10-14,NM~002985, CTTAGCCTCCCGAGTAGCTG . 
6 2 2 . BP I - 10 - 15 , NM_0 0 2 98 S , CCTCCCGAGTAGCTGGGATT. 
6 2 3 , BP I - 1 0 - 16 , NM_0 02 98 5 . GGATTACAGGCGTGGGCCAC , 

624, EPI-10-17, NH^ 0 02 98 5 . ACAGGCGTGGGCCACCACGC , 

625 , BPI -10- IB , NM_002985 , CGTGGGCCACCACGCGGCTA, 

626, BPI- 10 -19, NM_002985 , GCAGTGGCGCGATCTCGGCT, 

627 , BPI - 10-20, NM_O029B5 , CAAGCTCCGCTCCCGGGTTC , 

628 , BPI - 10-21, NM_002985, TCCGCTCCCGGGTrCACGCC , 

629 , BPI - 10-22 , NM_002985 , CTCAGCCTCCCGAGTAGCTG , 

6 3 0 , E P I - 1 0 - 2 3 . NM_0 0 2 9 8 5 , CCTCCCGAGTAGCTGGGACT , 

631, EPI-10-24, NM~002 9B 5 . CGAGTAGCTGGGACTACAGG, 

6 3 2 , B P I - 1 0 - 2 5 , NM_0 0 2 9 8 S , AGCTGGGACTACAGGCGCCC , 

633, EPI-10-26, NM~002985 , GGACTACAGGCGCCCGCTAC , 

634, BPI-10-27, NM 002 98 5 , OGCCCGCTACCACGCCCGGC, 

635, BP 1-10-28, NM_002 98 5 , TTTTGTATTTTTAGTACACA , 

6 3 6 , E P I - 1 0 - 2 9 , NM_ 0 0 2 9 8 S , TTTCATCATGTTGGCCAGGC , 

637, EPI - 10-30, NM^002 985, TGTCTCGAACTCCTGACCTC, 

638 , EPI -10-31 , NM~002985 , CXSAACTCCTGACCTCAAGTG, 

639 , BPI -10 -32 , MM_002985, ACCTCAAGTGATCCACCCAC, 

640, BPI -10 -33, NM_002965 , AAGTGATCCACCCACCTTGG, 
6 4 1 , BP I - 1 0 - 3 4 , NM_0 0 2 9 8 5 , ATCCACCCACCTTGGCCTCC , 

6 4 2 , EP I - 1 0 - 3 5 , KM_0 0 2 9 8 5 , TGCTGGGATTACAAGGCTGA , 

6 4 3 , BP I - 1 0 - 3 6 , NM_0 0 2 9 8 5 , GGATTACAAGGCTGAGCCAC , 

644, EP 1-10-37, KM_0 02 985, ACAAGGCTGAGCCACCACGT , 

645 , EPI - 10 - 38 , NM_002985 , GCCACCACGTCCAGCCTGGG , 

646 , BPI -10-39, NM_002985 , TGCTGCTCGTCGTGGTCAGA , 

647, EPI-10-40.NM 002985 , CTCGTCGTGGTCAGAATCTG , 

64 8 , EPI - 10 - 4 1 . NM_0 0 2 98 5 . TCAGAAT 

649, EPI -10-42. NM 002985.1 

650 , EPI - 10-43 . NM_00298S , GGCCCTTCAAGGAGCGGGTG , 

651 , BPI - 10-44 , NM_00298S . GGGAAGCCTCCCAAGCTAGG , 

652 , BPI - 10 - 45 , NH_002985 , GGCAGATGCAGGAGCGCAGA , 

653 , EPI - 10 -46 , NM_002985 , ATGCAGGAGCGCAGAGGGCA, 

654 , EPI- 10-47, NM_0 02 985, TCTCCATCCTAGCTCATCTC, 

655 , BPI - 10-48 , NM_0 0 2 985, AGTTGATGTACTCCCGAACC , 

656 , EPI-10-49, 1OT_0029B5, GAACCCATTTCTTCTCTGGG, 
6 5 7 , B P I - 1 0 - 5 0 , NH_ 0 0 2 9 8 5 , CATTTCTrTCTCTGGGTTGGC , 

658 , EPI - 10-51, NM_002985, CTTCTCTGGGTTGGCACACA, 

659 , EPI - 10- 52 , NM_002985, TTGGCACACACTTGGCGGTT, 

660, EPI - 10 -53 . NM_002985 , ACACACTTTCCGGTTCTTTC , 

661, EPI -10 -54 . NM_002985 , CTTGGCGGTTCTTTCGGGTG, 

6 6 2 , EP I - 1 0 - 5 5 . NM_0 0 2 9 8 5 , CTGCTGGGTTGGAGCACTTG , 

6 6 3 , EPI - 10 - 56 , NM_002 98 5 , GGGTTGGAGCACTTGCCACT , 

6 6 4 , BP I - 1 0 - 5 7 . NM_0 0 2 9 8 5 , TACTCCTTGATGTGGGCACG . 

665, EPI- 10-58 , NM_002985 , GCTGAGCCACCACGTCCAGC , 

666, EPI -10- 59, NM_002985, CTGGGTTGGCACACACTTGG , 

667, EPI-10-60.NM 002985 , TCCTGACCTCAAGTGATCCA , 

668 , EPI - 10 -61 , NM~002985, CGTGGTCAGAATCTGGGCCC , 

669, BPI- 10-62, NM_002985, ATTTTCCTGCCTTAGCCTCC, 

670, EPI -10- 63 , NH_002985, GCCTCCCAAGCTAGGACAAG, 

671 , BPI - 10- 64 , NM_002985 , CCAAGCTAGGACAAGAGCAA, 

672, EPI - 10-65, NM_0029 85, CTAGGACAAGAGCAAGCAGA, 

673 , EPI - 10- 66 , NM_002 985 , TTCAGGTTCAAGGACTCTCC. 

674 , EPI - 10 - 66A, NM_002 985 , GTTCAAGGACTCTCCATCCT , 

675 , BPI -10-67, NM_002 985 . AGGACTCTCCATCCTAGCTC , 

67 6 , EPI - 1 0 - 68 , NM_002 98 5 . ACAGGCGCCCX3CTACCACGC, 

6 7 7 , E P I - 1 0 - 6 9 . NM_0 0 2 9 8 5 , ATGTACTCCCGAACCCATTT , 

678 , BPI- 10-70, NM_002985, CTCCCGAACCCATTTCTTCT, 

679, BPI - 10-71, IM_002 985, TCATGTTGGCCAGGCTGTCT, 

680, EPI -10-72, NM_002 985, 

681, EPI -10-73, NM_0029B5, 

682, BPI- 10-74. NM_002985,1 

683 , EPI - 10-75 , NM_002985 , GGTTCACGCCATTCTCCrGC, 

684 , EPI - 10- 75 , NM_002985 , ACGCCAT 

685, EPI-10-76,NM_002985,AT 

686, EPI - 10- 77 , NM_002985 . CCTGCCTCAGCCTCCCGAGT, 

687, BPI- 10-78, NM_00298S, 

688, BPI- 10-78, NN_002985, 

689, BPI- 10-7 9, NM^O 02 985 , t 

690, BPI- 10-80, NM_0 02 98 5, C 

691 , BPI - 10-81 , NM_002985, GTGTGGTGTCCGAGGAATAT, 

6 92 , BP I - 10 - 82 , NM_002 98 5 . GGAGCGCAGAGGGCAGTAGC , 

6 9 3 , BP I - 1 0 - 8 3 , KM_0 0 2 9 8 5 . GCAGAGGGCAGTAGCAATGA , 

694 , BPI - 10 - 84 . NH_002 985 . GGGCAGTAGCAATGAGGATG. 

6 9 5 , BP I - 1 0 - 8 5 , NM_0 0 2 9 8 5 . GTAGCAATGAGGATGACAGC , 

6 96 , BPI - 10 - 8 6 , NM_002 98 5 . AATGAGGATGACAGCGAGGC, 
6 9 7 , BP I - 1 0 - 8 7 , NM_0 0 2 9 8 5 , GGATGACAGCX3AGGCGTGCC , 

698, EPI- 10-88. NM_002985, AC 

699, BPI- 10-89. NM_002985,G 

700 , BPI - 10- 90 , NM_002985 . GTGCCGCGGAGACCTTCATG, 
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7 0 1 . EP I - 1 0 - 9 1 . NM_0 0 2 9 8 5 . GCGGAGACCITCATGGTACC , 
7 0 2 . BP I - 1 0 - 9 2 , NM_0 0 2 9 B 5 . GACCTTCATCGTACCTGTGG , 
7 0 3 , EP I - 1 0 - 9 3 , NM_0 0 2 9 8 5 , TCATGGTACCTGTGGAGAGG , 

704, EPI-10-94,NM~002985 I GTACCTGTGGAGAGGCTGTC, 

705, EPI- 10-95, NM_0 02 985, TGTGGAGAGGCTGTCGGAGG , 

706 , EPI - 10- 96 , NM~002985 , AGAOGCATGCTQA CTTCCTT , 

707 , EPI - 10-97, NM_0 02 985, CATGCTGACTTCCTTCCTrTC, 

708 , EPI - 10-98 , NM_00298S , TQACTTCCTTCCTTGTCACA , 

7 09 , EPI - 1 0 - 99 . NM_002 98 5 , TCCTTCCTTGTCACAGAGCC , 

710, EPI -10-100, NM_002985 , CCTTGTCACAGAGCCCTTGC, 

7 1 1 , BP I - 1 0 - 1 0 1 . NM~0 0 2 9 8 5 , CCAGAGCTCAGAACCTAGAG . 

712, BP 1-10-102, NM_002 9 8 5 , GCTCAGAACCTAGAGACTTC , 

713, EPI-10-103,NM_002985,GAACCTAGAGACTTCCTTTT, 

714, EPI- 10-104, KM 002985 , TAGAGACTTCCTTTTGACAA, 

715 , EPI - 10- 105 , NM~00298S , GGGAAGCTTTTTGTTGTTCT, 

716, BPI-10-106,NM 0 0 2 9 B 5 , G CITITI Wl VrmTTUT I tS , 

717, EPI- 10-107, NM~0029B5.T 
71B, EPI- 10-108, NM_002985,C 

7 19 , EPI - 10 - 10 9 , NM_0 02 9 8 5 , TGTTGTGACGGAGTCTCACT, 

720, EPI -10- 11 0 , NM_00298S , TGACGGAGTCTCACTTTGTC , 

721 , EPI - 10-111 , NM_002985 , GAGTCTCACTTTGTCACCCA , 

722 , EPI -10-112, NM_002985 , TCACTTTCTCACCCAGGCTG , 
7 2 3 , EP I - 1 0 - 1 13 , NM_0 0 2 9 8 5 . TTGTCACCCAGGCTGGAGTG , 

724 , EPI -10- 114 , NM_002 985 , ACCCAGGCTGGAGTGAAGTG, 

7 2 5 , EP I - 1 0 - 1 1 5 , NM_0 0 2 9 8 5 , GGCTGGAGTGAAGTGGCACA , 

726, EPI - 10-116 , NM_0029S5 , GAGTGAAGTGGCACAATCTC , 

727, EPI -10 -117, NM~0 02 98 5 , AAGTGGCACAATCTCAGCTC , 
72 B . EPI - 10 - 118 , NH002 98 5 , CGAGTAGCTGGGATTACAGG, 

729 , EPI - 10- 119 , HM_002985 , AGCTGGGATTACAGGCGTGG, 

730 , EPI-10- 120, NM_002985 , GAGACGGAGTCTCGCTCTGT, 

731, EPI -10-121, KH_0 0298 5 , 

732, EPI-10-122,KM 002985, CTCGC 

733, BPI -10-123, NM~002985. 

734 , EPI - 10 - 124 , NM~00298S , CGCCCAGGCTGGAGTGCAGT , 

735 , EPI - 10-125, NM~002985 , AGGCTGGAGTGCAGTGGCGC , 
7 36 . EPI - 1 0 - 12 6 . NM_0 0 2 9 8 5 . GGAGTGCAGTGGCGCGATCT , 

Concatemer Nucleic Acid Sequences of RANTES gene oligo sequences 

ATTTTTCATGTTTGCX^GTAGAGTCCAGTOITCCTC 
CTGACTAGCAGCGCCTCAGAAGCTCTraCC^^ 
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TAGAGGCATGCCCTCTAGAGGCATG 
TAGCCTCCCGAGTCTTAGCCT 
ACXXTGG<^AGCAGTGGCGCGATCTCGGCTCAAGCTCCGCTCCCGG 



TATTTTTAGTACACATTTCATCATtTrTGGCCAGGCTGTCTCt^ 

SGGCCCTTCAAGGAGCGGCCCTTCAAGGAGCXXXTrGGG 
TCAGTTGATGTACTCCCGAACCGAACCC^TTTCTTCTCn^ 

AGGACTCTCCATCCTAGCTCACAGGCGCrCGCTACCACGCATGTAC^ 
CTTCCTGTCCCXXSGTTCACGCCATTCTGGTTCAC^^ 

GOU^TGTAGGCAAAGCAGCAGGGTGTGGTGTCGCAGGGTGTGGTGTCCG^ 
AGCAATGAGGATGACAGCAATCIAGGATGAC^GCGAGGCGGATGACAGCGA 
TACTXaACCTTCATGGTACCTCTGGTCATGGTACCT^ 
CCTTGTCACATCIV11JL^-1V1\JACAGAGCCCCI^ 

CATCACTTTGTCACCCAGGCTCTTGTCACC^ 

GAGTGCAGTGGCGCGGAGTGCAGTGGCGCGATXTT 
{SEQ ID NO i 737) 

MCP4 Nucleic Acid Sequences (GENBANK ACCESSION NO. X61177* 

TTCAACCCCCAGGGACTTGCrCAGCCAOATGCACTCAACGTCCC^ 
GGCTGTCATCTTCAGAACCAAACTGGGCAAGGAGATCTGTGC^ 
ATCAAGCTGGAGTACGTGAAATGACTTTTCCATTCTCX^ 
ATATTGGCTATTATTTGACTTGTTGCTGGTTTGGAGTTTATTTC 
GGGTTTGTATTCGGTTCCCAGGGGTTGAGAGCATGCCTGT^ 
TGCAATAGTAGGACTGCTGACATrTTGCAGAAAATACATTTTATTTAA 
(SEQ ID NOt 738) 



73 9 , BP I - 1 04 - 1 , Z7 7650 , TCTGGCTGAGCAAGTCCCTG. 

740, EP 1-104-2,277650, TGCATTCATCTTTCCACAAT , 

741, EPI -104 -3 , Z77650, AGAGCTCrcCTTCCTACATT, 

742 , EP I - 104 - 4 , Z7 7 65 0 , TTCCTACATTGCGGCATCCC . 

743, EPI- 104 -5 , Z77650, ACATTGCGGCATCCCTTCAT, 

744, EPI -104 -6, Z7765Q,GCGGCATCCCTTCATGTCCA, 

745, BPI -104 -7, Z77650, ATCCCTTCATGTCCATGACT. 

746 , BPI - 104 - 8 . Z77650 , TTCATGTCCATGACTCCCAC, 

747 , BPI - 104 -9 . Z77650 , GTCCATGACTCCCA CAGGCA , 

748, BPI -104 -10, Z77650, TGACTCCCACAGGCATGCTC. 
74 9, BPI -104 -11, Z776 50, CCCACAGGCATGCTCTCAAC, 

750 , BPI - 104 - 12 , Z77650 , AGGCATGCTCTCAACCCCTG , 

751, BPI -104- 14 , Z77650, TGCTCTCAACCCCTGGGAAC, 

752 , BPI -104 - IS, Z77650, TGCCAGCAGCTCATAGTGGA, 

753 , BPI -104 -16, Z77650, ATAGAAGAGGAGGCCAGAGG, 

754 , BPI - 1 04 - 17 , Z77 650 , AGAGGAGGCCAGAGGAGAAT, 

755 , BPI - 104-18 , Z77650 , AGTCATTTCACGTACTCCAG, 

756, BPI -104-19, Z77650, TTTCACGTACTCCAGCTTGA, 

757, BPI -104-20, Z 7 7 6 5 0 , CGTACTCCAGCTTGATTTCA , 

758 , BPI - 104-21, Z77650, ATTCTGGACCCACTTCTCCT, 

759 , BPI - 104 -22.277650, GGACCCA CTTCTCCTTTGG G . 

760, BPI -104-23 , Z77650, GGTGATCACATAGCTCTTCA, 

761, BPI -104-24 , Z77650, TCACATAGCTCTrCAGCCTC, 
7 62 . BPI - 104 - 2 5 . Z776 5 0 , TAGCTCTTCAGCCTCTGCAA. 

763, EPI -104-26. Z776S0, CTTCAGCCTCTGCAAGGAGA , 

764, BPI - 104-27, Z77650, GCCTCTGCAAGGAGATCTTC, 

765, BPI - 104-28, Z77650, ACCTG C TGGTCGT GA TCACA, 

766 , BPI - 104 - 29 , Z77650 . CTGGT GG T GA TCACATAGCT. 

767, BPI -104 -30, Z77650, TCCAGCTTGATTTCAGTAGG, 

768 , BPI - 104 -3 1 , Z77650 , COTAGCAGAGTTCAAGTCTT, 

769, BPI - 104 -32 , Z77650. CAGAGTrCAAGTCTTCAGGG. 
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. EPI - 104-33 . Z77650, TTCAAGTCTTCAGGGTGTGA. 
, EPI - 104 - 3 4 , 27 76 50 , GTCTTCAGGGTGTGAGCTTC . 
. EPI -104 -35, Z77650,C»GGGTGTGAGCTTCCGGCC, 
, EPI- 104-36 , Z7 7 650, TGTGAGCTTCCGGCCCAGGT, 

! EPI - 1 04 - 3 8 ! Z7 7 6 5 0 [ CXSGCCCAGGTGTTTCATATa! 
, EPI - 1 04 - 3 9 , Z7 7 6 50 , GCAGCTCATAGTGGAAGGGA . 
,EPI-104-40,Z77650, GCTTAGAGACAGCAACCTAC , 
, EPI -104 -41, Z77650, GAGACAGCAACCTACTTGCT, 
, EPI - 104-42 , Z77650, AGCAACCTACTTGCTCAAGG, 
, EPI -104 -43 , Z77650, CCTACTTGCTCAAGGCCTTG, 
, EPI- 104-44 , Z77650, TTGCTCAAGGCCTTGCTATA, 
,EP 1-104-45,277650, ACATACTACATTTTGAATCA , 
, EPI - 104 -46 , Z77650 . CCGAATGCATCCTATTTCAA, 
. EPI - 104 - 4 7 , Z7 7650 , AATTATGCTAGAACTATTCC , 
, BP I - 1 04 - 4 8 , Z7 7 6 5 0 , TGGTTCTGAAGATCACAGCC , 
, BP I - 1 04 - 4 9 , Z 7 7 6 5 0 , CTGAAGATGACAGCCTTCTG , 
, EPI -104 -50, 277650 . GGGACACCTGCTGGTGGTGA , 
, EPI -104 -51, Z7 7 650, TCAACCCCTGGGAACCGAAT, 
, EPI -104-52 , Z77650, TCTCCTTCCTACATTGCGGC, 
, EPI -104 -53, Z7 7 650, AATGTCAGCAGTCCTACTAT, 
,EPI-104-54,Z77650. CAGCAGTCCTACTATTGCAT. 
, EPI - 1 04 - 55 . Z7 7 650 , GTCCTACTATTGCATTCATC . 
, EPI -104-56 , Z77650, ACTATTGCATTCATCTTTCC, 
, BP 1-104-57, Z7 7650, AACATATTTAGCAACACCTC , 
, EPI -104-58 , Z77650 , ATTTAGCAACACCTCACATT , 
, EPI -104-59, Z7 7 6 5 0 , GCAACACCTCACATTCACAA , 
, EPI -104 -60, Z 7 7 6 5 0 , TGCAAGGAGAT CTTCTT ACT , 
, EPI - 1 04 - 6 1 , Z77 6 SO , ATGTGAAGCAGCAAGTAGAT. 
, EPI -104- 62, Z776 50, AAGCAGCAAGTAGATGGGAC, 
, EPI -104 -63 , Z77650, GCAAGTAGATGGGACGTTGA, 
, EPI - 104 -64 , Z77650, TAGATGGGACGTTGAGTGCA , 
, EPI -104 -65, Z77650,GGGACGTTGAGTGCATCTGG, 
, EPI - 104 -66 , Z77650 , GTTGAGTGCATCTGGCTGAG, 
, EPI - 104 -67 , Z77650, GTGCATCTGGCTGAGCAAGT, 
, BP I - 1 0 4 - 6 8 , Z7 7 6 5 0 , CACTTCTCCTTTGGGTCAGC , 
, EPI - 104 -69 , Z77650 , CTCCTTTGGGTCAGCACAGA, 
, EPI - 104 - 70 , Z776 5 0 , TTGGGTCAGCACAGATCTCC . 
, BP I - 1 0 4 - 7 1 , Z7 7 6 S 0 , TCAGCACAGATCTCCTTGCC . 
,BPI-104-72, Z77650,ACyiGATCTCCTTGCCCAGTT, 
, EPI - 104-73 , Z77650,TCTCCTTGCCCAGTTTGGTT, 
, EPI - 104-74 , Z77650, TTGCCCAGTTTGGTTCTGAA, 
, BP I - 1 0 4 - 7 5 , Z 7 7 6 5 0 , CAGTTTGGTTCTGAAGATGA , 
, EPI - 104 - 7 6 , Z7 7 65 0 , TGGTTCTGAAGATGACAGCC , 
. EP I - 1 0 4 - 7 7 , Z 7 7 6 5 0 , CTGAAGATGACAGCCTTCTG , 
, EPI- 104-78 , Z776 50, GGGACACCTGCTGGTGGTGA, 

, EPI -104-80, Z77650, CTGGTGGTGATCACATAGCT, 
, BP 1-104-81, Z7 7650, TCCAGCTrGATrTCAGTAGG , 
, EPI - 104 -82 , Z77650,GGTAGCAGAGTTCAAGTCTT, 
, EPI - 104 - 83 , Z77650 , CAGAGTTCAAGTCTTCAGGG, 
, EPI -104 -84 , Z7 76 50, TTCAAGTCTTCAGGGTGTGA, 
, EPI - 104 - 85 , Z7 76 S 0 , GTCTTCAGGGTGTGAGCTTC, 
, EPI - 104 - 8 6 , Z7 76 5 0 . CAGGGTGTGAGCTTCCGGCC, 
, EP I - 1 04 - 6 7 , Z7 7 6 5 0 , TGTGAGCTTCCGGCCCAGGT , 
, EP I - 1 04 - 8 8 , Z7 7 6 5 0 , GCTTCCGGCCCAGGTGTTTC , 
.EPI-104-89.Z77650, CGGCCCAGGTGTTTCATATA . 
, EPI -104 - 90 , Z77650 , GCAGCTCATAGTGGAAGGGA, 
, EP I - 1 04 - 9 1 , Z7 76 5 0 . GCTTAGAGACAGCAACCTAC . 
, EP I - 104 - 92 , Z7 765 0 . GAGACAGCAACCTACTTGCT , 
, EPI -104- 93 , Z77650 , AGCAACCTACTTGCTCAAGG, 
, EPI -104 -94 , Z77650, CCTACTTGCTCAAGGCCTTG, 
, E P I - 1 04 - 9 5 , Z7 7 6 5 0 , TTGCTCAAGGCCTTGCTATA , 
, EPI -104 - 96 , Z7 7650, ACATAGTACATTTTGAATCA, 
. EP I - 104 - 97 , Z7 765 0 , CCGAATGCATarrATTTGAA . 
, EPI -104- 98 , Z7 7650, AATTATGGTAGAAGTATTCC, 
, E P I - 1 04 - 9 9 , Z 7 7 6 5 0 . TCAACCCCTGGGAACCGAAT , 
, EPI - 104 - 1 00 , Z776 50 , TCTCCTTCCTACATTGCGGC , 
. EPI - 104 - 101 , Z77650 , AATGTCAGCAGTCCTACTAT. 
, EPI -104 -102 , Z776 50, CAGCAGTCCTACTATTGCAT, 
,EPI-104-103,Z77650, GTCCTACTATTGCATTCATC . 
, EPI -104-104, Z776 50, ACTATTGCATTCATCTTTCC, 
, EPI -104- 105. Z77650, AACATATTTAGCAACACCTC, 
, EP I - 1 04 - 1 0 6 , Z 7 7 6 5 0 , ATTTAGCAACACCTCACATT , 
, EPI - 104 -107 , Z77650 . GCAACACCTCACATTCACAA, 
, EPI-104-108, Z77 650, TGCAAGGAGATCTTCTTACT, 
, EPI - 104 - 109 , Z77650 . ATGTGAAGCAGCAAGTAGAT, 
, EPI - 104 - 110 , Z77650 . AAGCAGCAAGTAGATGGGAC, 
, EPI -104 -111 , Z77650 , GCAAGTAGATGGGACGTTGA, 
, EPI - 104 - 112 . Z77650 , TAGATGGGACGTTGAGTGCA, 
, EPI -104 -113 , Z77650 , GGGACGTTGAGTGCATCTGG, 
, EPI - 104 - 114 , Z77 65 0 , GTTGAGTGCATCTGGCTGAG, 
, EP I - 104 - 115 , Z7 7 65 0 , GTGCATCTGGCTGAGCAAGT. 
, EPI - 104 - 11 6 . Z7 7 65 0 . CACTTCTCCTTTGGGTCAGC, 
. EPI - 104 - 117 , Z77650 . C T C CTTTG GGTCAGCACAGA . 
. EPI - 104 - 118 , Z77650 , TTGGGTCAGCACAGATCTCC. 
, BP I - 1 0 4 - 1 1 9 , Z77 6 5 0 , TCAGCACAGATCTCCTTGCC , 
, EPI - 104 - 120 , Z77650 , ACAGATCTCCTTGCCCAGTT, 
, EPI -104 -121, Z77650,TCTCCTTGCCCAGTTTGGTT, 

, EPI - 104 - 12 3 ! Z77 6 50 \ CAGTTTGGTTCTGAAGATGA ! 

Concatemcr Nucleic Acid Sequences of MCP4gene oligo sequences 

TCTG GCTG AGatAGTCCCTCTGCATTC ATC^ 
ATGACTTTCATGTCCATGACTCXX^CGTCCATGACTC 
GCTCATAGTGGAATAGAAGAGGAGGCCAGAGGAGAGG 
ACCCA L.Tit. - llX. , l 1'itjGGGGTGATCACATAGCTCTTCATCACA 
CACACTGGTGGTGATCACATAGCTTCCAGCTTGATTTCAGTA 

rTTCCGGCCCAGGTCCTTCCGGCCCAGGTGT^ 

ATAACATAGTACATTTTGAATCACCGAATGCATCCTAT 
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CCCTGAAGATGACAGCCTTCTGGGGACACCTGCTCGTCGTCATCA^ 
C^TTCATCACTATTGCATTCATCTTTCC^ 

CAAGTAGATGGGACGCAAGTAGATGGGACGTTGATAGATGGGAanT^ 

CTCCTTTGGGTCAGCACAGATTGGGTCAGCACAGATCTCCTC^ 

AGATGATGGTrCTGAAGATGACAGCCCTGAAGATGACAGCCTTCTGGGGACACC^ 

GCCCAGGTGTTTCATATAGCAGCTCATAGTGGAAGGGAGCT^ 

TATAACATAGTACATTTTGAATCACCGAATGCATCCTATTTGAAAATTATG^ 

ACTATITXIATGTCCTACTATTGCATTCATCACrrAT^ 

GAAGCAGCAAGTAGATAAGCAGCAAGTAGATGGGACGCAAGTAGATGG(^CGTTGATAGATGGG 
Cn^CACTTCTCCTTTGGGTCAGCCTCCTTTGGGTCAGCACAGA 

(SEQ ID NOi 861) 



CD23-X04772 Nucleic Acid SMuenccs fGEWBANK ACCESSION NO. X61177) 

CTGTGATTGTGCCCGCTGAGTGGACTGOT 

GTCTCTCAAGTTTCCAAGAACTTGGAAAGCCACCACGGTGACCAGA 

GCTGTCCTGGAACCTGAACGGGCTTCAAGCAGATCT^ 

AGGTGTCCAGCGGCTTTGTGTGCAACACOTGCCCTGAAAAGTG^ 

CrGGTCAGCATCCACAGCCCGGAGGAGCAGGACTTCCTGACCA^ 

CAGCAACTGGGCTCCAGGGGAGCCCACCAGCCGGAGCCAGGG 

CATGCACX3CCGCCAGCCAGCGAAGGTTCCGCGGAGTC^ 

ACCXX^CAGCAOXTCTCX^GATGGGAGTGCCCCCAAC^ 

AGGGTGGTGAGT'CCTCCTGTCCAGCCTGCATCAATAAAATGGGGCAGTGATGGCC 
(SEQ ID NO. 862) 



863 , CD4 , X04772 , GCC-TGT-GTC-TGT-CCT-CCT, 
8 64 , CDS , X04 7 7 2 , GCT-TCG-TTC- CTC - TCG-TTC , 

8 65 , CD6 . X04 7 7 2 . CTG-CTT-GGT- GCC- CTT-GCC, 

866, CD7, X04772 . GTC-CTG-CTC-CTC-CGG-GCT-GTG, 

867 , CDS , X04772 , CCG-GCT-GGT-GGG-CTC-CCC-TGG, 

868 , CD9, X04772 , GTC-CTC-GCC-CTG-GCTCCG-GCT, 

869, CD11 , X04772 , CCT-TCG-CTG-GCT-GGC-GGG-GTC, 

870, CD12,X04772,TCT-TGC-TCT-GGG-CCT-GGC-TGT, 

871, CD13 , X04772 , GCT-GCC-TCC-GTT-TGG-GTG-GC, 

872 , CD14 , X04772 , GAA-GCT-CCT-CGA-TCT-CTG, 

873, CD 1 5 , X0 4 7 7 2 , GGG - AAG - CTC - CTC - GAT - CTC - TG , 

874 , CD16 , X04772 , CGC-CTC-CTG-GGA-AGC-TCC-TC, 

875, CD17 , X04772 , CCT-GCA- ACA-CCG-CCT-CCT, 

876, CD1B , X04772 . CCT-GCA-ACA-CCG-CCT-CCT-GG. 

877, CD19. X04772 , GAG-TCC-CAC-GCC-TGC-AAC, 

8 78 , CD20 , X04772 , GAG-TCC- CAC-GCC-TGC-AAC- AC, 

879, CD21,X04772,GAT-CTG-AGT-CCC-ACG-CCT-GC. 

8 8 0 , CD2 2 , X0 47 7 2 , GCA- CGA-TCT- GAG-TCC- CAC-GC, 

8 8 1 , CD2 3 . X04 77 2 , AGC - ACG- ATC-TGA-GTC- CCA- CGC . 

882 , CD 2 4 , X04772 , CAG-CCC-CAG-CAG-CAC-GAT-CT, 

883 , CD25 , X04772 , GGT-CAC-CAG-CCC-CAG-CAG-C. 

884 , CD26. X04772, CGG-CGG-TCA-CCA-GCC-CCA-GC, 

885 , CD27 , X04772 . GCC-CAC-AGA-GCG-GCG-GTC, 

886, CD28,X04772. CAG-CAG-CCC-AGC-CCA-CAG, 

8 8 7 , CD2 9 , X047 72 , CAG- AGT- CAG-CAG- CCC- AGC -CC , 

8 8 8 , CD3 0 , X0477 2 , GAA -GCA-GAG-TCA-GCA-GCC- CAG . 

889, CD31 , X04772 , CAG - GAG - AAG - CAG - AGT - CAG , 

890 , CD32 , X04772 , TGC-CAC-AGG- AGA-AGC- AGA, 

891, CD33 , X04772 , CCC- AGT-GCC- ACA-GGA-GAA-GC, 
892 ; CD13 , X04772 , GGT-GTC-CCA-GTG-CCA-CAG-G, 

893 . CD34 . X04772 , TGT-GTG-GTG-TCC-CAG-TGC-CAC, 

894. CD35,X04772.TGT-GTG-GTG-TCC-CAG-TGC-C. 

8 95 . CD3 6 . X04772 , TGT-GTG-GTG-TCC-CAG-TGC, 
B96, CD37 , X04772 , GAC-TCT-GTG-TGG-TGT-CCC-AGT, 

897, CD38 . X04772. GAC-TCT-GTG-TGG-TGT-CCC. 

8 9 8 , CD3 9 , XO 4 7 7 2 , AGC-TGT-TTT- AGA- CTC-TGT-GT, 

8 9 9 , CD4 0 , X04 77 2 , CCT - CTC-TTC- CAG- CTG-TTT, 

900 , CD41 . X04772 , GCA-GCC-CTC-TCT-TCC-AGC-TG, 

90 1 , CD4 2 , X04 77 2 , TCC- GGG- CAG-CCC-TCT- CTT- CC . 

902 , CD4 3 , X04 77 2 /TCC-GGG- CAG-CCC-TCT- CTT , 

903 , CD44 , X04772 , GAC-GTT-CCG-GGC- AGC-CCT-CTC, 

904 , CD45, X04772 , GAC-GTT-CCG-GGC- AGC-CCT-CT, 

905, CD46 . X04772 , GAC-GTT-CCG-GGC- AGC -CCT- C. 

906, CD47 , X04772 , GAC-GTT-CCG-GGC- AGC -CCT. 

907, CD48 , X04772 , TGA-GAG-ACG-TTC-CGG-GCA-GCC, 

908 , CD49, X04772, CTT-GAG-AGA-CGT-TCC-GGG-C, 

909, CD50, X04772 , CTT-GGA-AAC-TTG- AGA-GAC-G, 

910 , CDS1. X04772, GTT-CTT-GGA-AAC-TTG-AGA-G, 

911 , CDS 2 , X04772 , TTT-CCA- AGT-TCT-TGG- AAA-CTT. 

912 , CD53 , X04772 , GTG-GCT-TTC-CAA-GTT-CTT-GG, 

913, CD54, X04772,GTC-GCT-TTC-CAA-GTT-CTT, 

914 , CD5S , X04772 , CCG-TGG-TGG-CTT-TCC-AAG-TTC. 

915 , CD 5 6 . X04772 . CCG-TGG-TGG-CTT-TCC-AAG, 

916, CD57 , X04772 , GGT-CAC-CGT-GGT-GGC-TTT-CC, 

917 , CDS8 , X04772, GGT-CAC-CGT-GGT-GGC-TTT, 

918 , CD59. X04772 , CAT-CTG-GTC-ACC-GTG-GTG-GCT, 

919, CD60, X04772 , CAT-CTG-GTC-ACC-GTG-GTO, 

92 0 , CD61 , X047 7 2 , TGC-GCC- ATC -TGG -TCA- CCG-TGG. 

921, CD62 . X04772. TGC-GCC-ATC-TGG-TCA-CCG, 

922 , CD63 . X04772, TTT-CTG-CGC-CAT-CTG-GTC-AC. 

923 , CD 6 4 . X04772. CTG-GGA-TTT-CTG-CGC-CAT-CTG. 

924 , CD65, X04772, CTG-GGA-TTT-CTG-CGC-CAT, 

925 , CD 6 6 . X04772 , GTG -GAC - TGG - GAT -TTC- TGC-GCC, 

926 , CD 6 7 , X04772 , GTG - GAC -TGG -GAT- TTC -TGC. 

927 , CD68 , X04772 . TCT-GCG-TGG-ACT-GGG-ATT-TCT, 

928 , CD69, X04772 ,TCT-GCG-TGG-ACT-GGG-ATT, 

92 9 , CD7 0 , X04 7 7 2 . TCA - AAT - CTG- CGT-GGA - CTG -GG . 

930, CD71 , X04772 . TCC- TGT- GAA- ATC- TGC -GTG -G, 

931 , CD 7 2 , X04772 . CCA-GTT-CCT-GTG-AAA-TCT-GCG, 

932, CD73 , X04772,TTC-CTC-CAG-TTC-CTG-TG. 
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933 , CD74 , X04772, CGA- AGT-TCC -TCC -AGT-TCC, 

934, CD75,X04772.CAG-CTC-GAA-GTT-CCT-CCA-GTT. 

935, CD76, X04772, CTG-TTC-AGC-TCG-AAG-TTC-CTC, 

936, CD77,X04772,CTC-TGC-TGT-TCA-GCT-CGA-AGT, 
937 ,CD78 . X04772 , TCA-ATC-TCT-GCT-GTT-CAG-CTC, 

938 , CD79, X04772 ,GAT-TTC-AAT-CTC-TGC-TGT-TC, 

939 , CD80, X04772 ,TCC-TGA-GAT-TTC-AAT-CTC-TGC, 

940 , CDS 1 , X04772 . CCA- AGT-CCT-GAG- ATT-TCA-ATC. 

941 , CD82 . X04772 , CAG-CTC-CAA-GTC-CTG-AGA-TTT. 

942 , CDS 3. X04772 , CAG-GAC- AGC-TCC-AAG-TCC-TG, 

943 , CD84 , X04772 , GGT-TCC- AGG-ACA-GCT-CCA- AGT, 

944 , CD85, X04772 ,GTT-CAG-GTT-CCA-GGA-CAG-CTC, 

945 , CDS 6, X04772 , GCC-CGT-TCA-GGT-TCC-AGG, 

946 , CD87, X04772 . CTT-GAA-GCC-CGT-TCA-GGT-TCC, 

947 , CDS 8, X04772 , TCT-GCT-TGA- AGC-CCG-TTC-AGG, 

948 , CD89. X04772 . CTC-AGA-TCT-GCT-TGA- AGC-CCG, 

949, CD90 , X04772 . GCT-GCT-CAG-ATC-TGC-TTG. 

950, CD91, X04772 , CTT-GAA-GCT-GCT-CAG-ATC-TGC, 

9 5 1 , CD9 2 , XO 4 7 7 2 , TGG - GAC - TTG- AAG - CTG - CTC . 
952 , CD 9 3 , X04772, TTC-CTG-GGA-CTT-GAA-GCT-GCT, 

953 , CD94 . X04772 . GTT-CAA-TTC-CTG-GGA-CTT-G , 

954 , CD9S , X04772 , CTC-CTC-CCG-GAG-TCT-TTC-CAG, 

955 , CD96 , X04772 , GTC- ACC-TCC-TCC-CGG-AGT-CTT, 

956 , CD97 , X04772 ,GCT-TTG-TCA-CCT-CCT-CCC-GG, 

957 , CD 9 8 , X04772 , CCT-TAG-CTT-TGT-CAC-CTC-CTC. 
958 ,CD99, X04772.TCC-ATC-CTT-AGC-TTT-GTC-ACC. 

959, CD 100, X04772, GCA-ACT-CCA-TCC-TTA-GCT-TTG. 

960 , CD101 , X04772, CAC-CTG-CAA-CTC-CAT-CCT-T. 

961, CD102 , X04772, CTG-GAC-ACC-TGC-AAC-TCC-ATC, 

962 , CD103 . X04772, GCC-GCT-GGA-CAC-CTG-CAA-CTC, 

963 , CD104 , X04772, CAC-AAA-GCC-GCT-GGA-CAC-CTG, 

964 , CD105 , X04772 , TTG-CAC- ACA- AAG-CCG-CTG-G, 

965 , CD106 . X04772 , CGT-GTT-GCA-CAC-AAA-GCC-GCT, 

966, CD107 . X04772 , CCA-CTT-TTC-AGG-GCA-CGT-GTT, 

967, CD108, X04772,GTT-GAT-CCA-CTT-TTC-AGG-GC, 
968 , CD109 ,X04772, TGG-AAG-TTG-ATC-CAC-TTT-TC, 
96 9 . CD1 10 , X04 7 7 2 , TCC-GTT-GGA- AGT-TGA-TCC , 

970, CD111 , X04772 , GCA-CTT-CCG-TTG-GAA-GTT-G, 

971 , CD112 , X04772 , TAG-TAG-CAC-TTC-CGT-TGG, 

972 , CD113 . X04772 , CGA-AGT- AGT- AGC- ACT-TCC-G, 

973 , CD114 . X04772 . CTT-GCC-GAA-GTA-GTA-GCA-CTT. 

974, CD11S . X04772 , GTG-CCC-TTG-CCG-AAG-TAG-T. 

975, CD116.X04772. TGG- ACC-CAC-TGC-TTG-GTG-CCC. 

976 , CD117 , X04772 . GGG-CGT-GGA-CCC-ACT-GCT, 

977, CD118 , X04772 , TAC-CGG-GCG-TGG- ACC-CAC, 

978 , CD119, X04772 , CAG-GCA-TAC-CGG-GCG-TGG, 

979, CD120,X04772,CGT-CAC-AGG-CAT-ACC-GGG, 

980 , CD121, X04772 , CAT-GTC-GTC-ACA-GGC-ATA-CCG, 

981, CD122,X04772, CCT-TCC-ATG-TCG-TCA-CAG-GC, 
9 8 2 . CD12 3 , X04 77 2 , GCT-GCC - CTT-CCA-TGT- CGT , 

9 8 3 . CD124 , X04 7 7 2 , GAC-CAG- CTG-CCC-TTC- CAT- GT , 

984 , CD125 , X04772. TGC-TGA-CCA-GCT-GCC-CTT-CC, 

985, CD! 26, X04 7 72, TTJT- GGA-TGC-TGA- CCA -GCT-GC, 

986, CD127 , X04772 , GCT-TGG-TCA-GGA-AGT-CCT-GC, 

987, CD128 , X04772 , GGC-ATG-CTT-GGT-CAG-GAA-GTC, 

988 , CD129. X04772 , TGG-CTG-GCA-TGC-TTG-GTC-AGG, 

989 , CD130, X04772 , CGG-TGT-GGC-TGG-CAT-GCT-TGG, 

990 , CD131, X04772, GGA-GCC-GGT-GTG-GCT-GGC, 

991 , CD132 .X04772, TCC-AGG-AGC-CGG-TGT-GGC-TGG. 

992 , CD133 , X04772 , GGC-CAA-TCC-AGG-AGC-CGG-TGT, 

993 , CD134 , X04772, CCG-AAG-GCC-AAT-CCA-GGA-GCC, 

994 , CD135 , X04772 , GGT- CCA- AGT-TCC -GAA-GGC-C, 

995, CD136,X04772, CTT-CAG-GTC-CAA-GTT-CCG, 

996 , CD137 , X04772 . TCT-CCC-TTC- AGG-TCC-AAG-TTC. 
9 97 , CD1 3 8 , X04 772 , TAA - ACT- CTC- CCT-TCA-GGT- CC , 

9 98 , CD13 9 , X04 77 2 , CCA-GAT- AAA- CTC - TCC - CTT- CAG . 

999, CD140, X04772 , TCC-ACC-CAG-ATA- AAC-TCT-CCC, 

1000, CD141 , X04772 , TCC - CAT - CCA- CCC - AGA- TAA -ACT , 

1001, CD142 , X04772 , TGG-CTC-CCA-TCC-ACC-CAG-AT, 

1002 , CD143 . X04772 , TGG - CTC - CCA - TCC - AC C- CAG, 

1003, CD 14 4 , X04772 . ATG-GCT-CCC-ATC-CAC-CCA-GAT. 

1004, CD145,X04772 , TCC -ACA -TGG -CTC -CCA- TCC -ACC, 

1005, CD146, X04772, TCC- ACA -TGG -CTC -CCA -TCC, 

1006 , CD147, X04772 , TGT-AGT-CCA-CAT-GGC-TCC-CAT. 

1007 , CD148 , X04772 , TGT-AGT-CCA-CAT-GGC-TCC-C. 

1008 , CD149. X04772 . GCC- CAG -TTG -CTG- TAG -TCC, 

1009, CD150 , X04 772 , CTG -GAG- CCC- AGT-TGC-TGT, 

1010, CD151. X04772 , CTC-CCC-TGG-AGC-CCA-GTT-GCT, 

1 0 1 1 , CD1 5 2 , X04 7 7 2 . GGT- CCA -GCG- ACC - GGA- GCC . 

1012, CD153 , X04772 , GTC-GCA-GAA-GGC-GTC-GGT-CC, 

1013 , CD154. X04772 .TTA-CGG-TCG-CAG-AAG-GCG-TC, 

1014, CD155 , X04 77 2 , CCA-GCT-TAC-GGT-CGC-AGA-AGG, 

1 0 1 5 , CD15 6 , XO 4 7 7 2 , GGC - GCC- CAG- CTT- ACG- GTC - GC , 

1016, CD157 , X04772 . CCC- AGG-CGC-CCA-GCT-TAC-GGT, 

1017, CD1S8 , X04772 , CGC- ACA-CCC-AGG-CGC-CC, 

1018 , CD159 , X04772 , CCG-GTC-GCA-CAC-CCA-GGC-GC, 

1019, CD160.X04772 # GCC-AGC-CGG-TCG-CAC-ACC. 

1020, CD161, X04 772 .TGT-GGC- CAG- CCG-GTC-GCA-C, 

1021, CD162 , X04772 . CGT-GCA-TGT-GGC-CAG-CCG-GTC, 

1022, CD163 . X04772 . CGT -GCA- TGT-GGC- CAG -CCG. 

1023 , CD164 , X04772 . TGG-CTG-GCG-GCG-TGC- ATG-TG, 

1024, CD165, X04 772 . GGA-CTC- CGC- GGA-ACC-TTC-GC, 

1025, CD166,X04772.CCC-ATG-GAC-TCC-GCG-GAA-CC. 
102 6 , CD16 7 . X04 772 , CAG-GTC - CCA- TGG- ACT-CCG-CG , 

1027, CD168. X04772 , TGA-ATC-AGG- TCC -CAT- GGA- CTC, 

1028 , CD169 , X04772 , TGA-ATC-AGG-TCC-CAT-GGA-C, 

1029, CD170 , X04772 , GGT-CTT-GAA-TCA-GGT-CCC-ATG, 

1030, CD171, X04772. GGT - CTG - GTC - TTG -AAT- CAG -GTC, 

1031 , CD172. X04 772. GTC-AGG-GTC-TGG-TCT-TGA-ATC. 
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1 03 2 , CD173 , X04 7 7 2 , GCA-GGC-GGC- CGT- CAG- GGT- C, 

1033, CD174 , X04772 , TCC - ATG - CTC - AAG - AGT- GGA - GAG , 

1034 , CD175. X04772 , TCC- ATC-CTC-AAG-AGT-GGA-G, 

1035, CD176.X04 772, TGG-GCC-TGG'CTG-TAT-CCA-TGC. 

1036 , CD177 , X04772 . GGT-CTT-CAG-GGT-CTT-GCT-CTG, 

1037, CD178,X04772,GGC-TTT-TAG-GCC-GTG-GTT-GG. 

1038 , CD179 , X04772 , GCC- ACA- AAG- AGG-CIT-TTA-GGC, 

1039, CD180, X04 7 72 , GGA-CCT-TTC-AGC-CAC-AAA-GAG, 

1040, CD181 , X04 772 , TGT-CAC-AGG-GAC-CTT-TCA -GCC, 

1041, CD1B2, X04772 . CAG-AAA-ATG-TCA-CAG-GGA-CCT. 

1042 , CD183 , X04772 . GGT-GGC-AGA-AAA-TGT-CAC-AGG, 

1043 , CD184 , X04772 , GGT-GGC- AGA- AAA-TGT-CAC. 

1044 , CD185 , X04772 . GTT-TGG-GTG-GCA-GAA-AAT-GTC, 

1045, CD1B6 , X04772 , CCT-CCG-TTT-GGG-TGG-CAG. 

1 04 6 , CD1 8 7 , X04 772 , TGC-CTC- CGT-TTG-GGT- GGC , 

1047 , CD18B , X04772 , GTG -TCA -GCT -GCC -TCC -GTT -TGG. 

1 0 4 8 , CD1 8 9 , X0 4 7 7 2 . GTG - TCA - GCT -GCC - TCC -GTT- T . 

1049, CD190,X04772,GTG-TCA-GCT-GCC-TCC-GTT, 

1 0 5 0 , CD1 91 , X04 7 7 2 , GCG - GGA-GAT - GTG- TCA - GCT - GC , 

1051, CD192 , X04 77 2 , GAG-GAG- CGG-GAG-ATG-TGT-C, 

1052 , CD193, X04772 .GCC- ATA - GAG -GAG -CGG- GAG, 

1053 , CD194 , X04772 . GTA-CTC-CTG-GGA- AGG-CAG-GG, 

1 054 , CD195 , X0477 2 , GGA- GAG-GGT-GCT-GTT-GGG , 

1055 , CD196 , X04 772 , TCT-GGA-GAG-GGT-GCT-GTT-GGG. 

105 6 , CD197 , X04 7 7 2 , TCT- GGA - GAG-GGT-GCT-GTT-GG, 

1 0 5 7 , CD1 98 , X04 7 7 2 , TCT- GGA- GAG - GGT- GCT - GTT - G , 

1058 , CD199, X04772 , TCT-GGA-GAG-GGT-GCT-GTT, 

1059, CD200, X04772 . TCT- GGA -GAG- GGT- GCT -GT, 

1060, CD201,X04772,TCT-GGA-GAG-GGT-GCT-G, 

1 0 6 1 , CD 2 0 2 , X 0 4 7 7 2 . CAT - CTG - GAG - AGG - GTG - CTG - TTG . 

1062, CD203 , X04772 , CAT - CTG - GAG - AGG - GTG - CTG - T , 

1063 , CD204 , X04772 , CAT- CTG -GAG -AGG- GTG -CT, 

1064 , CD205, X04772, CAT-CTG-GAG-AGG-GTG. 

1065 , CD206, X04772 , CTC -CCA -TCT- GGA -GAG- GGT -GCT, 

106 6 , CD2 07 , X047 72 . GGG- CAC-TCC- CAT- CTG-GAG -AGG , 

1067 , CD208 , X04772 , GGG-CAC-TCC-CAT-CTG-GAG, 

1 0 6 8 , CD2 0 9 , X04 77 2 , CTC -TCA- TCT -GGA -GAG- GGT -GC. 

1 0 6 9 , CD2 10 , X047 7 2 , GAG -GAC -TCA - CCA - CCC - TGA - GC . 

1070, 0)211, X04772,GGC-TGG-ACA-GGA-GGA-CTC. 

1071, CD212,X04772,TAT-TGA-TGC-AGG-CTG-GAC-AGG, 

1072 , CD213, X04772 , GGC-CAT-CAC-TGC-CCC-ATT-T, 

Concatemer Nucleic Acid Sequences of CD23-X04772 gene oligo sequences 

GGTCTCTTGCTCTGGGCCTGGCTGTGCra 

CTCCTGGGAGTCCCACGCCTGCAACGAGTCCCACGCCTGCAACA 

GCXXTCAGCAGCCGGCGGTOVCXaw^CCCAGCGCCCACAGAGCGG^ 

GAGAAGCAGACCCAGTGCCACAGGAGAAGCXXntnCCCAGTGCCACAG 

TCCGGGCAGCCCTCTGACGTTCCGGGCAGCXXTTCGACG^ 

TGTGGACTGGGATTTCTGCXjCCGTGGACTGGGATT^ 
CTGCGTTCCTCCAGTTCCTGTGCGAAGTTCCTCCA 
TCTGCTGTTCTCCTGAGATTTCAATC^^ 
CGCCCXnTCAGGTTCCAG<JCrTGAAGCCCGTTCAGGTTC 
TGCTC TTCCTGG GACTTGAAGCTGCTGTTCAATTCCT^ 
CTTAGCTTTGTCACCGCAACrrcCATCCTTAGCTTTG 
TGGCGTGTTGCACACAAAGCCGCTCCACTTTTCAGGGCA 
CGTTGGCGAAGTAGTAGCACTTCCGCTTGCCGAAGTAGTAGCAC^ 
GCGTGGCGTCACAGGCATACCGGGCATGTCGTCACAGGCATACC^ 
ACCAGCTGCGCTTGGTCAGGAAGTCCTGCGGCATGCTT^ 
CAATCCAGGAGCCGGTGTCCGAAGGCCAATCCAGGAGCCGGTCCAAG 
TCAGTCCACCCAGATAAACTCTCCCTCCCATCCACCCAGATA 
GCTCCCATCCTGTAGTCCACATGGCTCCCATTGT^ 
GGCGTCGGTCCTTACGGTCGCAGAAGGCGTCCCAGCT^ 
GCCGGTCGCACACCTGTGGCCAGCCGGTCGCACajTGCAT^ 
GGTCCCATGGACTCCGCGTGAATCAGGTCCCATGGACTCTGAATCAGG^ 
AGGGTCTCCATGCrCAAGAGTGGAGAGTCC^TGCTCAAGAGTGGAG 
TTTCAGCCAC^AAGAGTGTCACAGGGACCTTTCAGCr 
AGTGOrrcCGTTTGGGTGGCGTGTCAGCTGCC^^ 
GGTAC 

TCTGGAGAGGGTGCTGCAT 



ACTCCCATCTGGAGCTCTCATCrGGAGAGGGTGCGAG 
(SEQ ID NOi 1073) 

CP23-M23562 Nucleic Acid Sequences (GENBANK ACCESSION NO. X6U77i 

CCATGGAGGAAGGTCAATATTCAGGTAGGAGGACTCTCTG^ 
TTTCTAAGAAAG0GACllX»lX7rGAGTAAGGAGGTGAG 

GAAAAAAAAAAACGGCTTCAGCTAGGGAGCGGGGACGCAATAGAGTCAGAGGCCAAA 
(SEQ ID NO. 1074) 



1075 . CD1, H23562 . TGC-GTC-CCC-GCT-CCC-TAG-CTG, 

1 07 6 , CD2 , M3 3 5 62 , TCC - TGT - TCT - ATT - TGG- CCT - CTG , 
1 0 7 7 , CD3 , M2 3 5 6 2 , GCT- TGG - AGG - ATT - CAT- TAT - GCT , 

Concatemer Nucleic Acid Sequences of CD23-M23562 gene oligo sequences 

TGCGTCCCCGCTCCCTAGCTGTCCTGTTCT 
(SEQ ID NOi 1078) 

CD23-M14766 Nucleic Acid Sequences (GENBANK ACCESSION NO. X61177i 

CTCCTGCTTAAACCTCn\nin\:-l\^C^ 
GTTGTCAGGGAGTGAGTGCTCCATC^ 

GCCACCACGG-TGAraVGATGGCGCAGAAATCCC^^ 

GCAGATCTGAGCAGCTTCAAGTCCCAGGAATTGAA 

GTGCCCTGAAAAGTGGATCAATTTCCAACGGAA 

AGGACTTCCTGACCAAGCATGCCAGCCACACCGGCTCCTGGAT^ 

AGCCGGAGCTCAGGGCGAGGACTGCGTGATGATGCGGG 

CGCGGAGTCCATGGGACCTGATTCAAGACCAGACCCTGAC^ 

CTGTGAC^TTTTCTGCX^CCCAAACGGAGG 
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(TTCXXXrCAACAGCACCCTCTCCAGATCAC^^ 
TCAATRAAATGGGGCAGTGATGGCCTCCC 
(SEQ ID NO i 1079) 

108 0 . CD10 . M14 766 . GCA-GAA - GGC-GTC- GTT- CC . 

Concatemer Nucleic Acid Sequences of CD23-M 14766 gene oligo sequences 

GCAGAAGGCGTCGTTCC 
(SEQ ID NOi 1081) 

1CAM Nucleic Acid Sequences rGENBANK ACCESSION NO. X6117TI 

GCGCXXX»GTCGACGGTGAGCTCCTCTGC^^ 
TOOOCAGACATCTGTQTOCGOCrCAMWGTCATCC^ 

TGCCTGGGAACAACCGGAAGGTGTATGAACTGAGCAATGTGCAAGAAGATAGCC 

GTGGAACTGGCACCCCTCCCCTCTTGGCAGCCAGT^ 

GCCAGCTgrGGGGGAGCCCGCTGAGGTCACGACCACGGTC 

GGGGAACCAGAGCCAGGAGACACTGCAC3ACAGTGACCATCTACAG 

AGGTGACGCTGAATGGGGTTCCAGCCCAGCCACTGGGCCCX2AGG 

AAGAACCAGACCCGGGAGCTTCGTGTCCTCTATGGCCCCCG^ 

GCTCAAGTGTCTAAAGGATGGCACTTTCCCACTGC 

ATGTGCTCTCXTCCCCGGTATGAGATTGTCATCATCACT^^ 

CAAAAAGGGACCCCCATGAAACGGAACACACAAGCCACGCCTCCC^ 



AAGCCAAGAGGAAGGAGCAAGACTCAAGACATGATTGATGGATGTTAAAGTCT^ 

CTATTGGGTATGCTGAGGCCCACAGACTTACAGA^ 

TGATCATATGTATTTATTCATTTGTTATTrTAC^ 

TGTACAGGTTGTACACTGCAGGAGAGTGCCTGGCAAAAAGATCAAATC 

TGGTTCACAGGTTCAGAGATTACCCAGTGAGGCCTTATTCCTCCCTTC 

GGACATGAGTGCCCAGGGAATATGCCCAAGCTATGCCTTGTCCTCTT^ 

GCOlAGGTATTGGAGGACTCCCTCCCAGCTTTGGAAGGGTCA7^ 

ATCCTCCCACCrrauSCCTCCTGAGTAGCTCGG^ 
TAATAAAGCTTTCTCAACTGCC 
(SEQ ID NO i 1082) 



1083, EPI 

1084, EPI - 

1085, EPI • 

1086, EPI- 

1087, EPI 

1088, EPI - 

1089, EPI- 

1090, EPI 

1091, EPI- 

1092, EPI - 

1093 , EPI • 

1094, EPI- 

1095, EPI ■ 

1096 , EPI - 

1097, EPI 

1098, EPI- 

1099, BPI- 

1100, EPI 

1101, EPI 

1102, EPI 

1103, EPI 

1104, EPI 

1105, EPI 

1106, EPI 

1107, EPI 

1108, EPI 

1109, EPI 

1110, EPI 

1111, EPI 

1112, EPI 

1113, EPI- 

1114, EPI 

1115, EPI 

1116, EPI 

1117, EPI 

1118, EPI 

1119, EPI 

1120, EPI 

1121, EPI 

1122, EPI 

1123, EPI 

1124, EPI 

1125, EPI 

1126, EPI 

1127, BPI 

1128, EPI 

1129, EPI 

1130, EPI 

1131, EPI 

1132, EPI 

1133, EPI 

1134, EPI 

1135, EPI 

1136, EPI 

1137, EPI 

1138, EPI 

1139, EPI 

1140, EPI 

1141, EPI 

1142, EPI 

1143, EPI 

1144, EPI 

1145, EPI 

1146, EPI 



37-001 
37-002 
37-003 
37-004, 
37-005 
37-006. 
37-007, 
37-008 
37-009 
37-010, 
37-011 
37-012 
37-013, 
37-014 
37-015 
37-016 
37-017, 
37-018, 
37-019, 
37-020. 
37-021. 
37-022, 
37-023, 
37-024, 
37-025, 
37-026, 
37-027, 
37-028, 
37-029, 
37-030, 
37-031, 
37-032, 
37-033, 
37-034, 
37-035, 
37-036, 
37-037, 
37-038, 
37-039, 
37-040, 
37-041 
37-042, 
37-043, 
37-044, 
37-045 
37-046 
37-047, 
37-048 
37-049 
37-050 
37-051 
-37-052 
37-053 
37-054 
37-055 
37-056 
37-057 
37-05B 
37-059 
37-060 
37-061 
37-062 
•37-063 
•37-064 



J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
JQ3132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
J03132, 
, J03132 
J03132, 
J03132, 
J03132, 
J03132 
J03132, 
J03132, 



GGAAGTGTGGGCCTTTGTGT , 
GCCTTTGTGTTTTGATGCTA , 
TTTGATG CTACACATGTCTA , 
CACATGTCT ATGGAGGGCCA . 
TGGAGGGCCACTTCTTCTGT, 
CTTCTTCTGTAAGTCTGTGG, 
AAGTCTGTGGGGCCTCAQCA , 
GGCCTCAGCATACCCAATAG, 
TACCCAATAGGCAGCAAGTT , 
GCAGCAAGTTTCAGTATTTC , 
TCAGTATTTCCCAGTTGTAT . 
CCAGTTGTATGTCCTCATGG , 
GTCCTCATi 
TGGGGCTAT* 
TCTCCCCCACCACTTCCCCT , 

CrCATCAGGCTAGACTTTAA '. 
TAGACTTTAACATCCATCAA . 
CATCCATCAATCATGTCTTG , 
TCATGTTCTTGAGTCrTGCTC, 
MJ rCTTGCTCCTTCCTCTTG , 

GCTTAGTCATGTGA CTA CAG ', 
GTGACTACAGATCAGATGCG , 
ATCAGATGCGTGGCCTAGTG . 
TGGCCTAGTGTTTTAGGTGT , 
TTTTAGGTGTGCAGGTACCA , 
GCAGGTACCATGGCCCCAAA, 
TGGCCCCAAATGCTGTTGTA , 
TGCTGTTGTATCTGACTGAG , 
TCTGACTGAGGACAATGCCC , 
GACAATGCCCTGTCCTCCGG , 



CGTCCCAGGGCCGGT AGGTG , 
CCGGTAGGTGTAGCTGCATG , 
TAGCTGCATGGCATATGTCT , 
GCATATGTCTTCCACTCTGT , 
TCCACTCTGTTCAGTGTGGC , 
TCAGTGTGGCACCACTGCCA , 
ACCACTGCCACCAATATGGG . 
CCAATATGGGAAGGCCGAGG, 
AAGGCCGAGGAAGAGGCCCT. 



GTCCCGGGATAGGTTCAGGG , 
AGGTTCAGGGAGGCGTGGCT , 

TGTGTGTTCGGTTTCATGGG, 
GTTTCATGGGGGTCCCTTTT, 



"AGTCTCTA, 
GTAGTCTGTATTTCTTGATC , 

TTCCGCTGGCGGTTATAGAG, 
GGTTATAGAGGTACGTGCTG , 

gtacgtgctgaggcctgcag , 

AGGCCTGCAGTGCCCATTAT , 
TGCCCATTA tgactgcggct , 



gctaccacagtgatgatgac . 
tgatgatgacaatctcatac , 
aatctcat accggggggaga . 
cggggggagagcacattcac. 

GCACATTCACGGTCACCTTG , 
GGTCACCTTGCGGGTGACCT , 
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1147 , EPI - 37 -065 , J03 13 2 , CGGGTGACCTCCCCTTGAGT, 

114 8, EPI -3 7- 066, J03 132, CCCCTTGAGTGCTCCTGGCC, 

1149, EPI -37 -06 7 , J03132, GCTCCTGGCCGGACAGAGGT, 

1150, BPI-37-068 , J03132 , CGACAGAGGTAGGTGCCCTC, 

1151 , EPI -37-069, J03 132 , AGGTGCCCTCAAGATCTCGA, 

1152, BPI-37-070 , J03132 , AAGATCTCGAGTGACAGTCA, 

1 15 3 , EPI - 3 7 - 071 , J03 13 2 , GTGACAGTCACTGATTCCCC , 

1154 , EPI -37-072 , J03132 . CTGATTCCCCGATGGGCAGT, 

1155, EPI -37-073 , J03132 , GATGGGCAGTGGGAAAGTGC , 

1156 , EPI -37-074 , JO 3132 , GGGAAAGT6CCATCCTTTAG, 

1157 , EPI - 3 7 - 075 , J03 13 2 , CATCCTTTAGACACTTGAGC , 

1158 , EPI -37-076 , J03132, ACACTTGAGCTCGGGCAATG, 

1159, EPI -37-077 , J03132, TCGGGCAATGGGTTCCCCCA, 

1160, EPI -37- 078 , J03132, GGTTCCCCCAAGCCTGGCAC , 

1161, EPI -37-079, J03132 , AGCCTGGCACATTGGAGTCT, 

1162 , EPI -37 -OBO, J03132 , ATTGGAGTCTGCTGGGAATT, 

1163, EP 1-37-081, J03132 , GCTGGGAATTTTCTGGCCAC , 

1164 , EPI -37-082 , JO 3 13 2 , TTCTGGCCACGTCCAGTTTC , 

1165, EPI -37-083, J03132 , GTCCAGTTTCCCGGACAATC, 

1166, BPI-37-084, J03132, 

1167, EPI-37-08S, J03132.C 

1168, EPI -37-086. J03132,/ 

1169, BPI-37-087.J03132, CATACAGGACACGAAGCTCC , 
1 17 □ , EPI - 3 7 - 0 8 8 , JO 3 13 2 , ACGAAGCTCCCGGGTCTGGT, 

1171, BPI -37-089, J03 132, CGGGTCTGGTTCTTGTGTAT, 

1172 , EPI -37-090 , J03132 , TCTTGTGTATAAGCTGGCCG. 

1173 , EPI -37-091 , J03132, AAGCTGGCCGGCCACCTCCA, 

1174 , EPI -37-092 , J03132 , GCCACCTCCAGGGTTGCAGA , 

1175 , EPI -37-093 , J0313 2 , GGGTTGCAGAGCAGGAGAAG , 

1176 , EPI -37-094 , J03132 , GCAGGAGAAGCTGCGCCCGT , 

1177, EPI -3 7 -095, J03132, CTGCGCCCGTTGTCCTCTGG, 

1178 , EPI -37-096 , J03132, TGTCCTCTGGGGTGGCCTTC, 

1 1 7 9 , EPI - 3 7 - 0 97 , J03 13 2 , GGTGGCCTTCAGCAGGAGCT, 

1180, EPI -37-098 , J03132. AGCAGGAGCTGGGCCCTCGG, 

1181, EPI -37-099, J03132 , GGGCCCTCGGGCCCAGTGGC, 

1182 , EPI- 27-100 ,J03132 .GCCCAGTGGCTGGGCTGGAA, 

1 18 3 , EPI - 3 7 - 101 , J03 1 3 2 , TGGGCTGGAACCCCATTCAG. 

1184 , EPI -37-102 , J03132 , CCCCATTCAGCGTCACCTTG, 

1185, EPI-37- 103, J03132, 

1186, EPI -37-104 , J03 132, G 

1 1 8 7 , EP I - 3 7 - 1 0 5 , JO 3 1 3 2 , GGGCCTCACACTTCACTGTC , 

1188 , EPI -37-106, J03132 , CTTCACTGTCACCTCGGTCC, 
11B 9. EPI -37 -107 , J03132, ACCTCGGTCCCTTCTGAGAC, 

1190, BPI -37-108 , J03132 , CTTCTGAGACCTCTGGCTTC, 

1191, EP 1-37-109, J03132 , CTCTGGCTTCGTCAGAATCA, 

1192, EPI-37-110, J03132,GTCAGAATCACGTTGGGCGC, 

1193 , EPI -37-111, JO 3 13 2 , CGTTGGGCGCCGGAAAGCPG , 

1194, EPI -37 -112, J03132 , CGGAAAGCTGTAGATGGTCA, 

1195, EPI -37- 113 , J03132 , TAGATGGTCACTGTCTGCAG , 

1196, EPI -37-114 , J03132 , CTGTCTGCAGTGTCTCCTGG , 

1197 , BPI-37- 115, J03132 , TGTCTCCTGGCTCTGGTTCC, 

1198, EPI-37-116.J03132, CTCTGGTTCCCCAGTATTAC . 

1 1 9 9 , EP I - 3 7 - 1 1 7 , JO 3 1 3 2 , CCAGTATTACTGCACACGTC , 

1200, EPI -37 - 118 , J03132 , TGCACACGTCAGCCGCTGGG, 

1201, EPI-37-119, J03132, AGCCGCTGGGTGCCCTCGTC, 

1202, EPI -37- 120, J03132 , TGCCCTCGTCCTCTGCGGTC , 

1203 , EPI -37-121 , J03132 . CTCTGCGGTCACACTGACTG, 

1204, EPI -37-122 , JO 3 13 2 , ACACTGACTGAGGCCTTGGC, 

1205, EPI -37-123 , J03132 , AGGCCTTGGCCGAGAAGGAG , 

1206, EPI -37-124, J03132 , CGAGAAGGAGTCGTTGCCAT, 

1207, BPI -37- 125, J03132 , TCGTTGCCATAGGTGACTGT, 

1208, EPI -37 -126, J03132 , AGGTGACTGTGGGGTTCAAC, 

1209, EPI-37-127 . J03132 , GGGGTTCAACCTCTGGTCCC , 

1210, EPI -37-128 , J03132 . CTCTGGTCCCCCAGTGCCAG. 

1211, EPI -37 -12 9, J03132 , CCAGTGCCAGGTGGACCTGG , 

1212, EPI -37-130, J03 132 , GTGGACCTGGGCCTCCGAGA, 

1213, EPI-37-131, J03132 ,GCCTCCGAGACTGGGAACAG, 

1214 , BPI -37-132 . J03132 , CTGGGAACAGCCCGTCCAGG , 

1215, EPI-37-133 .. J03 13 2 , CCCGTCCAGGGAACAGACCA , 

1216, EPI-37-134. J03132 , GAACAGACCACGGTCCCCTG, 

1217, EPI - 37-135, J03 132 , CGGTCCCCTGCGTGTCCACC, 

1218, EPI-37-136, J03132 . CGTGTCCACCTCTAGGACCC. 

1 2 1 9 , EPI - 37 - 1 3 7 , J03 13 2 , TCTAGGACCCGGGGGCTGAC. 

1 2 2 0 , EPI - 3 7 - 1 3 8 , J03 13 2 , GGGGGCTGACAAGTTGTGGG, 

1221, EPI -37 -13 9, J03132 , AAGTTGTGGGGGAGTCGCTG, 

1222, EPI -37 -140, J03132 , GGAGTCGCTGGCAGGACAAA, 

1 2 2 3 , E P I - 3 7 - 1 4 1 , J 0 3 1 3 2 , GCAGGACAAAGGTCTGGAGC , 

12 2 4 , EP I - 3 7 - 14 2 , J03 132 , GGTCTGGAGCTGGTAGGGGG , 

12 2 5 , EPI - 37 - 143 , J03 13 2 . TGGTAGGGGGCCGAGGTGTT, 

12 2 6 , EPI - 3 7 - 1 4 4 , J03 13 2 , CCGAGGTGTTCTCAAACAGC, 

1227, BPI-37-14S. J03132, CTtauU^CAGCTCCAGCCCTT. 

1228 , EPI -37-146, J03132, TCCAGCCCTTGGGGCOGCAG, 

1229, EPI- 17-147 , J03 132 .GGGGCCGCAGGTCCAGTTCA, 

1230, BPI-37 -148 , J03132 ,GTCCAGTTCAGTGOGGCACG, 

1 2 3 1 , BP I - 3 7 - 1 4 9 , J03 1 3 2 , GTGCGGCACGAGAAATTGGC , 

1232, EPI -37-150, J03132 , AGAAATTGGCTCCATGGTGA, 

1233, EPI -37 -151, J03132 , TCCATGGTGATCTCTCCTCA, 

1234, EPI -37 -152, J03132 , TCTCTCCTCACCAGCACCGT, 

1235, EPI-37-153, J03132 , (XAGCACXXrrGGTCGTGACC, 

1236, BPI -37 -154 , J03132 , GGTCGTGACCTCAGCGGGCT, 

12 3 7 , BPI - 37 - 15 5 , J03 13 2 , TCAGCGGGCTCCCCCACAGC, 

1238, EPI- 37-156, J03132 > CCCCCACAGCTGGCTCCCGT, 

1239, BPI-37-1S7, J03l32,TGGCTCCCGTTrCAGCTCCT. 

1240, EPI - 37-158 , J03132 .TTCAGCTCCTTCTCCCCACG, 

124 1 , EPI - 3 7 - 15 9 , J03 13 2 , TCTCCCCACGGAGCAGCACC, 

1 24 2 , EPI - 37 - 1 6 0 , J03 13 2 , GAGCAGCACCACGGTGAGGT. 
1243.SPI-37-161. J03132. 

1244. BPI-37-162, J03132, 

1245 , BPI - 37 - 163 , J03 132 , TGCCCXACCCTCCACCTGGC, 
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12 4 6 . EPI - 3 7 - 164 . J031 3 2 . TCCACCTGGCAGCGTAGGGT, 

12 47 , EPI - 3 7 - 165 . JO 3 1 3 2 , AGCGTAGGGTAAGGTTCTTG , 
1 2 4 8 , EPI - 3 7 - 166 . JO 3 13 2 , AACGTTCTTGCCCACTCGCT, 

1249. BP I -37-167, J03132 , CCCACTGGCTGCCAAGAGGG , 

1250 . EPI -37 - 168 . J0313 2 , GCCAAGAGGGGAGGGGTGCC , 

1251. BPI -37-169, J0313 2, GAGGGGTGCCAGTTCCACCC, 

1252. EPI -37-170, J03132 , AGTTCCACCCGTTCTGGAGT, 

1253. EPI -37-171, J03132, GTTCTGCSAGTCCAGrACACG, 
1 2 54 . BP I - 3 7 - 1 7 2 , J03 1 3 2 , CCAGTACACGGTGAGGAAGG , 

1255, BPI -37-173, J03132,GTGAGGAAGGTTTTAGCTGT. 

1256, EPI - 37- 174 , J03132 , TTTTAGCTGTTGACTGCCCA , 
1 2 5 7 , BP I - 3 7 - 1 7 5 , JO 3 1 3 2 , TGACTGCCCATCAGGGCAGT, 
125 B , EPI - 3 7 - 1 7 6 . J03 13 2 . TCAGGGCAGTTTGAATAGCA , 

1259, EPI -37-177, J03132 , TTGAATAGCACATTOGTTGG, 

1260, EPI-37-178, J03132, CATTGGTTGGCTATCTTCTT, 

1261, EPI - 37 -179, J03132 , CT ATCTTCTTGCACATTGCT , 

1262, EPI-37-180, J03132,GCACATTGCTCAGTTCATAC, 

1263, EPI - 37-181, J03132 . CAGTTCATACACCTTCCGGT, 

12 64 , EP I - 3 7 - 18 2 . J03 13 2 . ACCTTCCGGTTGTTCCCAGG , 

1 2 65 , EPI - 3 7 - 1 8 3 , J03 13 2 , TGTTCCCAGGCAGGAGCAAC . 

1266, EPI -37-184, JO 3132, CAGGAGCAACTCCTTTTTAG, 

1267, EPI -37- 185, J03132 , TCCTTTTTAGGCAACGGGGT, 

126 8 , EPI - 37 -18 6 . J031 32 . GCAACGGGGTCTCTATGCCC. 

1269, EPI -37-187, J03132 , CTCTATGCCCAACAACTTGG, 

1270, EPI - 37-188, J03 132, AACAACTTGGGCTGGTCACA, 

1 2 71 , EPI - 3 7 - 18 9 , JO 3 13 2 , GCTGGTCACAGGAGGTGCTG, 

127 2 , EPI - 3 7 - 1 9 0 , J03 13 2 , GGAGGTGCTGCATGTCACCA. 

1273, EPI-37-191, J03132 , CATGTCACCAGCACGGAGCC , 

1274 , EPI -37-192, J03 132 .GCACGGAGCCTCCCCGGGGC, 

12 75 , EPI - 37 - 1 93 , J03 13 2 , TCCCCGGGGCAGGATGACTT, 
1 2 7 6 , EP I - 3 7 - 1 94 , JO 3 1 3 2 , AGGATGACTTTTGAGGGGGA , 

12 77 , EP I - 3 7 - 1 95 . J03 13 2 , TTGAGGGGGACACAGATGTC , 

1278 , EPI- 37 -196 . J03132 , CACAGATGTCTGGGCATTGC , 

1279, EPI -37 -197, J03132 , TGGGCATTGCCAGGTCCTGG, 
1 2 8 0 , EPI - 3 7 - 1 98 . J0313 2 , CAGGTCCTGGGAACAGAGCC , 
12 8 1 , EP I - 3 7 - 1 9 9 , J03 13 2 . GAACAGAGCCCCGAGCAGGA , 

12 8 2 , EPI - 37 - 2 0 0 . J03 13 2 . CCGAGCAGGACCAGGAGTGC , 

1283, EPI -37-201, J03132, 

1284, EPI -37-202, J03132, 

1285, EPI -37-203, J03132, 

1286 , EPI -37 -204 , J03132 , TGCTGGGAGCCATAGCGAGG , 
1 2 8 7 , B P I - 3 7 - 2 0 5 , J 0 3 1 3 2 , CAT AGCGAGGCTGAGGTTGC , 

1288 , EPI - 37 - 206 , J0313 2 , erGAGGTTGCAACTCTGAGT, 

1289, EPI -37-207, J03 132, AACTCTGAGTAGCAGAGGAG, 
12 90, EPI - 37-208 , J03132 , AGCAGAGGAGCTCAGCGTCG, 
1291 , EPI -37-209, J03 132, CTCAGCGTCGACrGGGGCGC, 

Concatemer Nucleic Acid Sequences of ICAM gene oligo sequences 

GGAAGTGTGGGCCTnviXJlXiCCTTTGT ^ 

TCAGCAGGCCTCAGCATACCCAATAGTACCCAATAGGCAG 

TGTCTCrcCCACTCTCCCCCACCACTTCCCCTCA 

TCTrGCTCCTTCCTCTTGCTTCCTCTTG 

ACCAGCAGCTACCATGGCCCCAAATGGCCCCAAATGC^ 

CCGCTAGGTGCCGCTAGGTCTAGCTGCATGTAGCTCCATG 

GGGTTTCATGGGGGTCCCTTTTGGTCCCr^ 

ACGTGCTGGTACGTGCTGAGGCCTGCAGAGGCCTGCAG^ 

ATACCGGGGGGAGACGGGGGGAGAGCACATTCACGOVCATTCACG 

CGACAGAGGTAGGTGCCCTCAGGTGCCCTCAAGATCTCGA 

CTTTAGCATCCTTTAGACACTTGAGCACACTTGAGCrCGG 

TTTTCTGGCCACTTCTGGCCACXTrcCAGTTTCGTC 

GAAGCTCCCGGGTCTGGTCGGGTCTGGTTCTTGTGT 

CXXTICTGCGrcCGTTGTCCTCTGGTGT^^ 

CCCCATTCAGCCCCATTCAGCGTCJ^CCTTGCGTCACCITGGCTCT 

TGAGACCTCTGGCTTCCTCTGGCTTCGTCAGAATCA 

GGTGTCTCCTGGCTCTGGTTCCCTCTGCT 

ACTGACTGACACTGACrrcAGGCCTTGGCAGGCCTT^ 

TCCCCCAGTGCCAGCCAGTGCCAGGTXXlACCira 

CGGTCCCCTGCGTGTCCACCCGTX?rcCACtrrCTAGGACCC^ 

TGGAGCGGTCTGGAGCTXXrrAGGGGGTGGTAGGGGGCCGAGGTGTTC 

CAGTGCGGCACGGTGCGGCACGAGAAATTGGCAGAAATTGGCTC 

GGGGTGGCXXXXXXrrGCCCCACCCrGCCCCACCCTCCACCT^ 

GAGGGGTGCCGAGGGGTGCCAGTTC<^CCCAGTrCCACCC^ i ' lUUU AGCTGTTGACTGCCCATGAC 
TGCCCATCAGGGCAGTTCAGGGCAGTTTGAATAGCATTGAATAGCA 

TGGTCACAGCTGGTCACAGGAGGltKirTGGGAGGTGCT^ 

GGGACACAGATGTCCACAGATGTCTGGGCATTGCTGGGC^ 

GGGCAGCGCGGGCCGGGGGCGGCCX3GGGGCTGCTGGGAG 

GCGTCGCTCAGCGTCGACTGGGGCGC 

tSEQ ID NO i 1292) 

VCAM Nucleic Acid Sequences (GENBANK ACCESSION NO. X611771 

ATGCCTGGGAAGATGCTTCGTGATCCTTGGAGCCTCAAAT^ 
GACTTGCAGCACtACAGGCTGTGAGTTCCCJ m^^ 

AACAC TCTTACCTGTG CACAGCAACTrGTGAATCT^ It! ITT rC C 1'AAGGATCCAGAGATTXlATTTGAGTGGCCCrCTGGAGGC^ 

GTCAAGTGTTXIAGTTGCTGATGTATACCCATTTGACAGGC^^ 

AGTAACCTTTACTCCTGTCATTGAGGATATTGGAAAA 

AGA ATACA GTTArriXr iVIXi AATCaVTCCACAAAGCTG^ 

CAOCTTTCTTaGAAATGCAACTCrCACCTTAATTGC^ 

TACTGTTGAGATCTCCCCTGGACCCCGGAT I G CTGCTtJAGATTGGAGACTCAGTCATGTTGA IC I tJ C iGGAGAACCCAGATAGACAGCCCTCTGAGCGGGA 

AGGTGAGGAGTGAGGGGACCAATTCCACGCTGACCCTGAGCCCT^ 

l - lt_tX - iAGAGATCCAGAAATCGAGATGAGTGGTGGC^ 

GGAGAATATAGAi^lA'lH'lXiGAGGATACGGATATGAAATtrrCTAGAGAACAA 

TGGAATTCGAACCCAAACAAAGGCAGAGTACGCAAAC^ 

CAGGGCTTTCXrTGCTCCGAAAATCCTGTGGAGCAGGC^ 

AATT AACCAGG CTGGAAGAAGCAGAAAGGAAgKXjAATTAATTA 

GAAAi\»*"i\JCAGAAACATGGATAATCCTGAAGAAAAAAGCGGAGACAGG^ 

AAAAACAAAGTTGGCTCACAATTAAGAAGTTTAACA^ 

GATAATTTACTTTGKIAAGAAAAGCCAACATGAAGGGGTCA 



EPI-00673 



(SEQ ID NO. 1293) 
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1294, EPI-3-029,X53051,TTTAGTAC 

1295, EPI-3-046,X53051,C 

12 96 , EPI-3-047, X53051, CTTCCAGCCTGGTTAATTCC, 

1297, BPI - 3 - 073 , X53 05 1 , TT TQ O GTA C 

1298, EPI -3-073, X53051, 

1299 , EPI -3 -08 1, X53051 , TGGTAGGGATGAAGGTCATT, 

1300, EPI -3 -064, X53051, TGTTCTCTAGAGATTTCATA, 

1301 , EPI -3-085, X53 051 , AGATTTCATATCCGTATCCT , 

1 3 02 , EPI - 3 - 087 , X53051 , CCAAAAACTCTATATTCTCC , 

1303 , EPI -3 -088 , X 5 3 0 5 1 , TATATTCTCCAGAATAGTCT , 

1304 , EPI - 3 - 091 . X53051 , TAATTCAATCTCCAGCCGGT, 

13 05 , EPI - 3 - 094 , X53051 , CACGCTACdAACCTTGCAGC, 

1306 , BPI-3 -098 . X53051 . TTCACGAGGCCACCACTCAT, 

1307, EPI -3-099. XS3051, CACCACTCATCTCGATTTCT , 

1 3 08 . EPI - 3 - 1 1 6 . X5 3 0 5 1 , CCGCTCAGAGGGCTGTCTAT , 

1 3 0 9 , EPI - 3 - 11 7 , X53 051 , GGCTGTCTATCTGGGTTCTC . 

1310, EPI -3-118 , X53051, CTGGGTTCTCCAGGAGAAAG , 

1311, EPI -3 -128 ,X530S1, ATCTCAACAGTAAATGGTTT, 

1312 , EPI -3-137. X53051. CCAGAATCTTCCATCCTCAT. 

1313 , EPI -3-159, X53051, CAGCCTGCCTTACTGTGGGC , 

13 14 , EPI -3-160, X53 051 , TACTGTGGGCACAGAATCCA , 

1315, EPI -3 -193 , X53 051 , TTCACAAGTTGCTGTGCACA, 

13 16 , EPI - 3 - 1 94 , X53 051 , GCTGTGCACAGGTAAGAGTG , 

1 3 1 7 , EP I - 3 - 1 9 6 , X5 3 0 5 1 , TTXX5TTCCCAAAACTAACAG . 

1 3 1 8 , EP I - 3 - 2 1 3 , X5 3 0 5 1 . TAGATTCTGGGGTGGTCTCG . 

Concatemer Nucleic Acid Sequences of VCAM gene oligo sequences 

TTCATAAGATTTCATATCCGTATCCTCCAAAAACTCTATAT^ 

CTCTGGGCACAGAATCCATTCACAAG'l'lt^L'ltJlXJCA^ 
(SEQ ID NO i 1319) 



Trvptase-a Nucleic Acid Sequences (GENBANK ACCESSION NO. X61 17T> 

ACC^GCTGACAGGTGGAGCTGCCAGTCTCCAGTXX^ 

TTCCTCCGAGTCTtX^TGGGAGGACCCAGCGCCCCTCC^ 

CCXnXSACATt^GCGTCACCTGGAGCAGAGTGGCCCAGCCTCA 

CAGCCCrcCCCTGTGAGGCCCGGCCAGGCCCACGATGCTCCTCCT^ 

CGACCCTGCCCXTTCACCACATTCCACAGGTCAGGG 

ATCC 




ACGTCCAC 

GTGGACAATGATGGTGGGTCTGGGGACAGTGGAGGTGGGGCC^ 
TGCAGAGCGCCTCCCACCGCCATTTCCTCTGAAGCAGGTGAAGGTCC^ 

ACTCATGCCAGGTGGGCOXX3CCTGTCCCCWCXX:CCCGCCC 
ATGGCACCTGGCTGCAGGCGGGCGTGGTCAGCTGGGGCGAGGGCTGTC 
TCCCCAAAAAGCCGTGAGT^AGGCCTGGGTTGGCCACCTGGGTCACIG^ 
GCCCCTTCCTGTCCTAAGCCCrCTGCTCTXn^ 
GATAGCTGGTGGTGGGCGCTAATCCTCCTGAGTGCTGGACCTC^ 
CCTGCC^CAGTGTGAGGTCCTAGCCCTCAAGGCACAGCCAGTCACCGTGGGAC 
(SEQ ID NO. 1320) 



t 1321. 
1322, 
1323, 
1324, 
1325, 
1326, 
1327, 
1328. 
1329, 
1330, 
1331, 
1332, 
1333. 
1334, 
1335, 
1336, 
1337, 
1338, 
1339, 
1340, 
1341, 
1342, 
1343, 
1344, 
1345, 
1346, 
1347, 
1348, 
1349, 
1350, 
1351, 
1352, 
1353, 
1354, 
1355, 
1356, 
1357, 
1358, 
1359, 
1360, 
1361, 
1362, 
1363 
1364, 
1365, 



EPI-15- 
EPI- 15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15 
EPX-15- 
EPI-15- 
EPI-15 
EPI-15- 
EPI-15 
EPI-15 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15- 
EPI-15 
EPI-15 
BPI-15- 
EPI-1S 
EPI-15 
EPI- 15- 
EPI-15 
EPI-15- 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI-15 
EPI -IS 
EPI-15 
EPI-15 



001, 
002, 
003, 
004, 
005, 
006, 
007, 
008, 
009, 
010, 
Oil, 
012, 
013, 
014, 
015, 
016, 
017, 
018, 
019, 
020 
021, 
022, 
023 
024 
025, 
026 
027 
028, 
029 
030 
031 
032 
033 
034 
035 
036 
037 
038 
039 
040 
041 
042 
043 
044 
045 



M33494, 
M33494, 
M33494. 
M33494. 
M33494. 
M33494, 
M33494, 
M33494, 
M33494, 
M33494, 
M33494, 
M33494, 
M33494, 
M33494, 
H33494, 
M33494. 
M33494, 
M33494, 
M33494, 
M33494, 
H33494, 
M33494, 
M33494, 
M33494, 
H33494, 
H33494, 
H33494, 
H33494, 
H33494, 
M33494, 
M33494, 
M33494, 
H33494, 
M33494, 
M33494, 
H33494, 
M33494 
M33494 
H33494, 
M33494, 
M33494 
M33494 
M33494 
M33494 
M33494 



AGGCTCAGCATCCTGGCCAC . 
GCAGCAGGCTCAGCATCCTG . 
CAGCAGCAGCAGGCTCAGCA , 
AGCGCCAGCAGCAGCAGGCT , 
CGGGCAGCGCCAGCAGCAGC , 
CAGGACGGGCAGCGCCAGCA , 
CTCGCCAGGACGGGCAGCGC, 

GCCGCGTAGGCGCGGCTCGC , 
CAGGGGC CGCGT AGGCGCGG , 



GGGCCTGGACTGGGGCAGGG , 
CTGCAGGGCCTGGACTGGGG, 
GCTTGCTGCAGGGCCTGGAC , 
TACCCGCTTGCTGCAGGGCC , 
GACGATACCCGCTTGCTGCA . 
CCCCCGACGATACCCGCTTG , 
CCTGACCCCCGACGATACCC , 
GGCCTCCTGACCCCCGACGA , 
CTGGGGGCCTCCTGACCCCC , 

CCACTTGCTCCTGGGGGCCT ,' 
CAGGGCCACTTGCTCCTGGG , 
CCTGCCAGGGCCACTTGCTC, 
GCTCACCTGCCAGGGCCACT , 
CTCAGGCTCACtTTGCCAGGG , 
aGACTCTCAGGCTCACCTGC , 
GTCGCGGACTCTCAGGCTCA, 
TATCGGTCGCGGACTCTCAG , 

GTGCATCCAGTATCGGTCGC , 
CAGAAGTGCATCCAGTATGG , 
CCCCGCAGAAGTGCATCCAG , 
GGAGCCCCCGCAGAAGTGCA, 
ATGAGGGAGCCCCCGCAGAA, 
GGTGGATGAGGGAGCCCCCG, 
CtGGGGGTGGATGAGGGAGC . 

TCAGCACCCACTGGGGGTGG, 
CGCGGTCAGCACCCACTGGG, 
TGCGCCGCGGTCAGCACCCA, 
GGCAGTGCGCCGCGGTCAGC, 
TCCCAGGCAGTGCGCCGCGG , 



EPI-00673 



1366, EPI 

1367, EPI- 

1368, BPI 
13 69, EPI 

1370, EPI 

1371, EPI ■ 
l372,BPI- 

1373, BPI- 

1374, EPI- 

1375, EPI ■ 

1376, BPI- 

1377, EPI 

1378, EPI- 

1379, EPI • 

1380, EPI - 

1381, EPI- 

1382, EPI 

1383, EPI- 

1384, EPI- 

1385 , EPI ■ 

1386 , EPI - 

1387, BPI- 

1388, EPI- 

1389, EPI- 

1390, BPI- 

1391, EPI - 

1392, EPI- 

1393, EPI* 

1394, EPI- 

1395, EPI- 

1396, EPI- 

1397, BPI - 

1398, EPI - 

1399, EPI- 

1400 , EPI ■ 

1401, EPI- 

1402 , EPI - 

1403 , BPI • 

1404, BPI 

1405, EPI- 

1406, EPI- 

1407, EPI- 

14 08, EPI - 

1409, EPI - 

1410, BPI- 

1411, EPI- 

1412, BPI- 

1413, EPI- 

1414, EPI - 

1415, BPI - 

1416, EPI- 

1417, BPI- 

1418, EPI- 

1419, EPI- 

1420, EPI- 

1421, BPI- 

1422, BPI - 

1423, EPI- 

1424, EPI- 

1425, EPI- 

1426, EPI - 

1427, EPI - 
1438, EPI • 

1429, EPI - 

1430, EPI - 

1431, EPI - 

1432 , EPI - 

1433, EPI- 

1434, EPI- 

1435, BPI - 

1436, BPI - 

1437, EPI - 

1438, EPI- 

1439, BPI- 

1440, BPI- 

1441, EPI- 

1442, EPI - 

1443, BPI - 

1444, EPI - 

1445, EPI- 

1446, BPI - 

1447, BPI - 

1448 , BPI- 

1449, EPI - 

1450, BPI- 

1451, BPI- 

1452, BPI- 

1453, BPI- 

1454, BPI - 

1455, EPI ■ 

1456 , EPI - 

1457, BPI- 

1458, BPI - 

1459, BPI - 

1460, BPI- 

1461 , BPI - 

1462, BPI- 

1463, BPI- 

1464, BPI- 



046 
047 
048 
049 
050 
051 
052 
053 
054 
055 
056 
057 
058 
059 
060 
061 
062 
063 
064 
06S 
066 
067 
068 
069 
070 
071 
072 
073 
074 
075 
076 
077 
078 
079 
080 
081 
082 
083 
084 
085 
086 
087 
08B 
089 
090 
091 
092 
093 
094 
095 
096 
097 
098 
099 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 



,1433494 
.M33494 
.M33494 
.N33494 
.H33494 
.M33494 
,(433494 
.M33494 
.M33494 
,M33494 
,M33494 
,M33494 
.M33494 
.M33494 
,M33494 
.H33494 
.M33494 
.M33494 
.M33494 
.M33494 
,1433494 
.M33494 
.M33494 
.M33494 
,M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
,M33494 
.M33494 
.M33494 
.H33494 
.M33494 
,M33494 
.M33494 
.H33494 
, M3 34 94 
.M33494 
.M33494 
.M33494 
,M33494 
.M33494 
.M33494 
,M33494 
.M33494 
,M33494 
.M33494 
.M33494 
.M33494 
.H33494 
.M33494 
,H33494 
,H33494 
.M33494 
.M33494 
.N33494 
.H33494 
,M33494 
,N33494 
,M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
,H33494 
.M33494 
,M33494 
.M33494 
.H33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M3 3494 
.M33494 
.M33494 
.M33494 
,M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
.M33494 
,1433494 
,H33494 
,M33494 
.N33494 
.H33494 
.H33494 
.M33494 
.H33494 
.H33494 
.H33494 



TCCGGTCCCAGGCAGTGCGC . 
TGACGTCCGGTCCCAGGCAG. 

GCCAGATCCTTGA CX7TCCGG '. 
GGGTGGCCAGATCCTTGACG. 
CCTGAGGGTGGCCAGATCCT , 
TGCACCCTGAGGGTGGCCAG, 
GCAGTTGCACCCTGAGGGTG , 
CTCCCX3CAGTTGCACCCTGA , 

AGAGGTGCTGCTCCCGCAGT . 
GTAGTAGAGGTGCTGCTCCC . 
TCCTGGT AGTAGAGGTGCTG , 
GCTGGTCCTGGTAGTAGAGG . 



ACTGGCAGCAGCTGGTCCTG , 
TGCTGACTGGCAGCAGCTOO , 
GATCCTGCTGACTGGCAGCA , 
ACGATGATCCTGCTGACTGG , 
GGTGCACGATGATCCTGCTG , 
CTGTGGGTGCACGATGATCC , 
T AGAACTGTGGGTGCACGAT , 
TGATGT AGAACTGTGGGTGC , 
CTGGATGATGTAGAACTGTG . 
CCAOTCTGGATGATGTAGAA , 
CCGCTCCAGTCTGGATGATG , 
GATATCCGCTCCAGTCTGGA , 
AGGGCGATATCCGCTCCAGT , 

CAGCTCCAGCAGGGCGATAT , 
TCCTCCAGCTCCAGCAGGGC , 
CGGGCTCCTCCAGCTCCAGC , 
GTTCACGGGCTCCTCCAGCT , 
GAGATGTTCACGGGCTCCTC , 
GGCTGGAGATGTTCACGGGC , 
GACGCGGCTGGAGATGTTCA , 
GTGTGGACX3CGGCTGGAGAT , 
TGACCGTGTGGACGCGGCTG . 
CAGCATGACCGTGTGGACGC , 
GGGGGCAGCATGACCGTGTG , 
AGGCAGGGGGCAGCATGACC , 



AAGGTCTCCGAGGCAGGGGG , 
GGGGGAAGGTCTCCGAGGCA , 
CCCCGGGGGGAAGGTCTCCG , 
GGCAT 



GACCCAGCACGGCATCCCCG , 
CCAGTGACCCAGCACGGCAT , 
CCCAGCCAGTGACCCAGCAC , 
ATCGCCCCAGCCAGTGACCC , 
TCCACATCGCCCCAGCCAGT, 
CATTGTCCACATCGCCCCAG , 
CTCATCATTGTCCACATCGC , 
AGGGGCTCATCATTGTCCAC , 
GTGGGAGGGGCTCATCATTG » 
TGGCGGTGGGAGGGGCTCAT , 
GGAAATGGCGGTGGGAGGGG , 
TCAGGGGAAATGGCGGTGGG , 
CTGCTTCAGGGGAAATGGCG, 
TTCACCTGCTTCAGGGGAAA . 
GGACCTTCACCTGCTTCAGG, 
T ATGGGGACCTTCACCTGCT , 
TCCATTATGGGGACCTTCAC , 
GGTTTTCCATTATGGGGACC , 
AATQTGGTm C CATTATGG, 
TCACAAATGTGGTTTTCCAT , 
TTGCGTCACAAATGTGGTTT, 
GTATTTTGCGTCACAAATGT , 
AGGTGGTATTTTGCGTCACA , 
CGCCAAGGTGGTATTTTGCG, 
GTAGGCGCCAAGGTGGTATT , 
CCCGTGTAGGCGCCAAGGTG, 
CGTCTCCCGTGTAGGCGCCA, 
GACGTCGTCTCCCGTGTAGG , 

GGATGATGCGGAC G TCGTCT, 
GTCACGGATGATGCGGACGT , 
ATGTCGTCACGGATGATGCG , 
ACAGCATGTCGTCACGGATG , 
GGCACACAGCATGTCGTCAC , 
TTCCCGGCACACAGCATGTC , 



GCCCTTGCAGGAGTCCCTCT, 
GAGTCGCCCTTGCAGGAGTC, 



GGGCCCTCCAGAGTCGCCCT, 
ACCAGGGGCCCTCCAGAGTC, 



CACCTTGCAjCACCAGGGGCC, 
CCATTCACCTTGCACACCAG , 
AGGTGCCATTCACCTTGCAC , 
TAGCCAGGTGCCATTCACCT, 
GCCTGTAGCCAGGTGCCATT, 
CGCCCGCCTGTAGCCAGGTC, 
GACCACGCCCGCCTGTAGCC , 
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1 4 6 5 . EP I - 1 5 - 14 5 , M3 3 4 94 , CAGCTGACCACGCCCGCCTG , 

1466 , EPI - 15 - 146 . M33494 . CGTCCCaiGCTCACCACGCCC, 

1467 , EPI - 15 - 147 , M33494 , GCCCTCGTCCCAGCTGACCA, 

1468 , EPI -15-148 , M33494 , GCACAGCCCTCGTCCCAGCT, 

1469, EPI -15-149, M33494. 

1470, EPI -15-150, K33494, 

147 1 , EPI - IS - 151 , M3 3 4 94 . GGCCGGTTGGGCTGGGCACA , 
1 4 7 2 . BP I - 1 S - 1 5 2 , M3 3 4 94 , TGCCAGGCCGGTTGGGCTGG . 

1473 , EPI -15-153 , M334 94 , GTAGATGCCAGGCCGGTTGG, 

14 74 , EPI - 15 - 1 54 , M3 3 4 94 , CGGGTGTAGATGCCAGGCCG, 

1475, EPI -15-155, M33494 . T6ACACGGGTGTAGATGCCA, 

14 76 , EPI - 15 - 156 , M3 34 94 , CTAGGTGACACGGGTGTAGA, 

1477, EPI - 15 - 157, H33494 , AAGTAGTAGGTGACACGGGT, 

1478 , EPI - 15 - 158 , M33494 . AGTCCAAGT ACT AGGTGACA , 

1479 , EPI - 15- 159 , M33494 , GATCCAGTCCAAGT AGTAGG . 

1480 , EPI - 15- 160 , M33494 . TGGTGGATCCAGTCCAAGTA . 

1481, EPI -15-161, M33494 , CATAGTGGTGGATCCAGTCC , 

1482 , EPI -15-162, M334 94 , GGGGACATAGTGGTGGATCC , 

1483 , EPI -15- 163 , H33494 , TTTTTOGGGACAT AGTGGTG , 

1484, EPI - 15 - 164 , H3 34 94 , ACGGCTTTTTGGGGACATAG , 

1485, BPI-15-16S.M33494. GACTCACGG CTTTTTGG GGA , 

Concatemer Nucleic Acid Sequences of Tryptase-a gene oligo sequences 




CACTCTCAGGCrCACCTtICCAGGGG<^CTCTCAGGCTCACCTC 



CACCCA CTGGGGGTGGCGCGGTX1AGCACCCA CTCGGTGCGCCGCGGTCAGC^ CAGGCAG 

rrr 

CACCCTGATGCTGCTCCCX?CAGTTY^ACAGAGGTGCTGCTCCCGCAGTGTA< 
ACKLAGCTGGTCCTGTGCTGACTGGCAGCAG 
TGATGTAGAACIXrTCGGTGCCTGGATGATGTAGAACTGTC 
TCCGCTCAGCTCCAGCAGGGCGATATTCCTCCAGCTC 
TGGAGATGTTCAGTGTGGAraCGGCrrGGAGATTGACCGTff 
GGTCTCCGAGGCAGGGGGGGGGX3AAGGTCTCC**AGGCArc 
GCATCCCAGCCAGTGACCCAGCACATCGCCCCAGCCAGTGACCCrrc 
CTCATCATTGTGGCXXnTXXSAGGGGCrCATGGAAATGGCG 
GGGACCTTCACCTrGCTTCCATTATGGGGACCTTCACGGTTTTC 
GTAGG7X3GTAT7TTXKGTXACACGCCAAGGTGGTATTTTGCGGTA 
TCTCCCGTGGATGATGCGGACGTCGTCTGTCACGGA 
TCCCGGCAGACAGCCCTCTGGCTGTTCCCGGC^ 
GGGCCCTCCAGAGTCGCCCTACCAGGGGCXTCTCCAGAGTCTGCACA 

CTCGTCCCAGCTGCTGGGCACAGCCCTCGTCCGTTGGGCTC 
ACACGGGTGTAGATGCCAGTAGGTGACACtSGGTGTAGAAAGTAGTAGGT^ 

GTCCGGGGACATAGTGGTGGATC t. ' iU ' i ' lT GGGGACATAGTGg 1 1G GGGA 

(SEQ ID NOi 1486) 

T^a^bNucleic Acid Sequences (GENBANK ACCESSIONNO. X61177) 

TGGCAGGTGAGCCTGAGAGTCCACGGCCCATACTGGATGCACTTCTGC^ 



lATGTGGACAATGATGAGCGCCTCCCACCCCCATTTCCTCTGA^ 
GTGAAGGTCCCCATAATGGAAAACCACATTTGTGACGCAAAATACCACCTT^ 

TCGA(X1ACTATGTCCCX!AAAAAGCCGTGAGTCAGGCC^ 

CCTGCCCAGGCAGCTGGTGGTGGGCGCTAATCCTCCrGA^^ 
(SEQ ID NO i 1487) 



148B,BPI-15-001B,M37488 

1489, EPI -15-002B,M37488 

1490, BPI-15-003B,M3746 8 

1491, EPI-15-004B.M37488 

1492, EPI - 15 - 013B , M3 748 8 

1493, EPI -15-014B.M3 7488 

1494, EPI -15-015B,M37488 

1495, EPI-15-016B.M3 7488 

1496, EPI -15-017B, H37488 

1497, EPI-15-018B,M37488 

1498, EPI-15-019B.M37488 

1499, BPI-15-020B.H37488 

1500, EPI-15-021B,M3748B 

1501, EPI- 15-03 0B, H37488 

1502, BPI-15-031B,M37488 

1503 , EPI -15-032B, H37488 

1504, BPI-15-033B,M37488 

1505, EPI-15-034B,H37488 

1506, EPI-15-042B,M37488 
15 07, EPI -15- 043B, Ml 748 8 

1508 , BP I - 15-044B.M37488 

1509, BPI-15-045B,M37488 

1510, BPI - 15 -046B.H3 7488 

1511, EPI -15-047B, H37488 

1512, BPI-15-050B.M37488 

1513, EPI-15-051B.M3748B 

1514, BPI -15-052B, M37488 

1515 , BPI -15-0S3B, H37488 

1516, EPI -15-061B.M3748S 

1517, BPI -15-062B,M37488 

1518, EPI-15-063B.H37488 

1519, BPI-15-064B.H37488 

1520, EPI-15-068B.M37488 

1521, BPI-15-069B.H37488 
152 2 , EPI -15 -07 0B, M37488 

1523, BPI-15-071B,M37488 

1524, BPI -15-072B.M37488 

1525, EPI-15-073B.H3 7488 



, AGATTCAGCATCCTGGCCAC. 
. GCAGCAGATTCAGCATCCTG , 
. CAGCAGCAGCAGATTCAGCA , 
, AGCGCCAGCAGCAGCAGATT , 
, TGGCCTGGGGCAGGGGCCGC, 
, GGGCCTGGACTGGGGCAGGG, 

, CCTCGCTGCAGGGCCTGGCC, 
, TGCCCACTCGCTGCAGGGCC ( 
, AACGATGCCCACTCGCTGCA , 
, CCCCCAACGATGCCCACTCG , 
, CCTGACCCCCAACGATGCCC , 
, GGCCTCCTGACCCCCAACGA , 
, GCCGTGGACTCTCAGGCTCA , 
. TATGGGCCGTGGACTCTCAG , 
, TCCAGTATGGGCCGTGGACT , 
, GTGCATCCAGTATGGGCCGT , 
, CAGAAGTGCATCCAGT ATGG , 
, TGCGGTCAGCACCCACTGGG , 
, TGCGCTGCGGTCAGCACCCA, 
, CGCAGTGCGCTGCGGTCAGC, 
, TCCCACGCAGTGCGCTGCGG, 
, TCCGGTCCCACGCAGTGCGC , 
, TGACtn^CXSGTCCCACGCAG , 
, GGGCGGCCAGATCCTTGACG , 
, CCTGAGGGCGGCCAGATCCT, 
, TGCACCCTGAGGGCGGCCAG, 
, GCAGTTGCACCCTGAGGGCG , 
, ACCGGCAGCAGCTGGTCCTG, 
, TGCTGACCGGCAGCAGCTGG , 
, GATCCTGCTGACCGGCAGCA . 
, ACGATGATCCIX3CTGACCGG , 
, CGGTGTAGAACTGTGGGTGC , 
, CTGGACGGTGTAGAACTGTG, 
, CCGATCTGGACGGTGTAGAA , 
, CCX3CTCCGATCTGGACGGTG, 
,GATGTCCGCTCCCATCTGGA, 
, AGGGOGATGTC3CGCTCCGAT , 
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1526 . BPI - 15 -074B . M374B 8 . CCAGCAGGGCGATGTCCGCT . 
IS 2 7 , BP I - 15 - 07 5B . M374 B 8 , CAGCTCCAGCAGGGCGATGT, 

152 8 , EPI - 15 - 077B . M3 74 8 8 . CCGGCTCCTCCAGCTCCAGC . 

1529 . BPI - 15 -078B, M3748 8 , CTTCACCGGCTCCTCCAGCT. 
1 5 3 0 , E P I - 1 5 - 0 7 9B , H3 74 8 8 , GAGACCTTCACCX3GCTCCTC . 

1 5 3 1 , EPI - 1 5 - 08 OB , M3 7 4 8 8 , GGCTGGAGACCTTCACCGGC . 

1532 , BPI - IS - 08 IB , M3748 8 , GACGTGGCTGGAGACCTTCA, 

1533, BPI -15-082B,M3 7488, GTGTGGACGTGGCTGGAGAC , 

1534 , BPI-15-083B, M37486 , TGACCGTGTGGACGTGGCTG , 

1535, BPI-15-084B, M374B8 , CAGGGTGACCGTG7GGACGT, 

1536 , BPI- 15-08SB, M37488 , GGGGGCAGGGTGACXXTOTO, 

1537, EPI-1S-086B. M37488 . AGGCAGGGGGCAGGGTGACC, 
1538 « BPI - 15- 087B , M3748 8 , CTCTGAGGCAGGGGGCAGGG , 

153 9, BPI - 15- 088B , M37488 , AAGGTCTCTGAGGCAGGGGG. 

1540 , BPI - 15 - 08 9B , H374B8 , GGOGGAAGGTCTCTGAGGCA, 

1541, BPI -15-0 90B, M374B8 , CCCCGGGGGGAAGGTCTCTG , 

1542 , BPI - 15 - 100B , M37438 , AGGCGCTCATCATTGTCCAC , 

1543 , EPI - 15 -101B . M3748 8 , GTXX3GAGGCGCTCATCATTG , 

1544 , EPI - 15 - 102B , H37488 , TGGCGGTGGGAGGCGCTCAT, 

1 5 4 5 , E P I - 1 5 - 1 0 3 B , M 3 7 4 8 8 , GGAAATGGCGGTGGGAGGCG , 

1 54 6 , BPI - 1 5 - 1 04 B , M3 74 8 8 . TCAGAGGAAATGGCGGTGGG , 

1547 , BPI - 15 - 105B , M3748 8 , CTGCTTCAGAGGAAATGGCG . 

1548 , BPI -15-106B, M37488 .TTCACCTGCTTCAGAGGAAA, 
154 9 , EPI - 15 - 107B , M37488 , GGACCTTCACCTGCTTCAGA , 

1550, BPI -15-122B, N37488 , GGACGATGCGGACGTCGTCT , 

1551 , EPI -15-123B, M374B8 , GTCACGGACQATGCGGACGT. 

155 2 , EPI - 15 - 124B , M37 48 8 . ATCTCGTCACGGACGATGCG, 

1553 , EPI -15 -125B. M37488 , ACAGCATGTCGTCACGGACG , 

1554, BPI- 15-128B,M37488,C 

1555, EPI-1S-129B,M37488, 

1556, EPI -15-130B,M37488. 

1557, BPI - 15-131B, M37488 , 

1558 , EPI-15-132B, M37488 , GCCCTTGCAGGMSTCCCTCT . 

1559, EPI -15- 13 3B, M37488 , GACTTCGCCCTTGCAGGAGTC, 

1560 , BPI-15-134B, M374B8 , CTCCAGAGTCGCCCTTGCAG , 

15 6 1 , EPI - 15 - 13 5B , M374 B 8 , GGGCCCTCCAGAGTCGCCCT, 

1562 , EPI - 15 - 136B , M3748 8 , ACCAGGGGCCCTCCAGAC5TC, 

1563 , EPI -15-137B, M374B8 , TGC ACACCAGGGGCCCTCCA , 

1 5 64 , EPI - 15 - 14 IB , M3 748 8 . TAGCCAGGTGCCATTCACCT, 

1565, EPI -15- 142B, M37488 , GCCTGTAGCCAGGTGCCATT, 

1566 , EPI -1S-143B, M374S8 , CGCCCGCCTGT AGCC AGGTG , 

1567 , EPI - IS - 144B , M3748 8 . GACCACGCCCGCCTGTAGCC , 
156B , EPI- 15- 146B . M374B8 , CGTCCCAGCTGACCACGCCC , 

1 5 6 9 , BP I - 1 5 - 1 4 7B , M3 7 4 8 8 . GCCCTCGTCCCAGCTGACCA , 

15 7 0 , EPI - 1 5 - 148 B , M3 74 8 8 , GCACAGCCCTCGTCCCAGCT , 

1571, BPI-15-149B, H37488 , GCTGGGCACAGCCCTCGTCC, 

Concatemer Nucleic Acid Sequences of Tryptase-b gene oligo sequences 

AGATTCAGCATCCTGGCCAOKAGCAGATTCAGCATCCTGCAGCAG 
CTGGGGCCTCGCTGCAGGGCCTGGCCTrcCrcACT^ 
CTCTCAGGCTCATATGGGCXGTGGACTCTCAGTC^ 
CAGTGCGCTGCGGTCAGCrCCCACGCAGTGCGCTGCGG^ 
CCAGGCAGITGCACCCTGAGGGCGACCGGCAGCAGCTGGTCCTGTG 
TAGAACTGTGCCGATCTGGACGGTGTAGAACXrGCTCCXiATC^ 
CTCCTCCAGCTCCAGCCTTCACCGGCTCCTCC^ 
TGCAGGGTGACCGTGTGGACtTTGGGGGCAGGGTGACCGTGTGAG 
GGTCTCTCAGGCXKrrCATCATTXntrCACGTGGGAGGCGC^^ 
TGCTTCAGAGGAAAGGACCTTCACCTGCTTCAGAGGACGAT^ 
CCTCTGGCTGTTCCCGGCACGAGTCCCTCTGGCTGTTC 
CGCCCTACCAGGGGCCCTCCAGAGTCTGCACACCAGGGGCCCTC 
CTGA(XACGCO^CCTCGTCCCAGCTGACCAGCAC 
(SEQ IO NOi 1S72) 



PPE4A Nucleic Acid Sequences (GENBANK ACCESSION NO. X611771 

CAGGOSGGCTAAGTCTCCAAGATGCCCTTGGTGGATTT^ 

CAGGTCCGGAAACCAGGTCTCAGAGTACATTTCCACAACATTCCTGGACAA 

CCCCGCCC(XrnrTACCACACTTACAGCCCATGTCCCAAAT^ 

CAAGAACTGGAGAACCTGAACAAGTGGGGCCTGAACATCTITT^ 

GGTGGACACGATGGTGACATACATGCTGACGCTGGAGGATCACTACC^ 

CAGTGTTCACGGACXrTGGAGATTCTCGCCGCCCTCTTCGCGGCTC 

CCGACCTGAGCJUVCCCCACCAAGCCGCTGGAGCTC 

ACTGCCTCCGTGGAGAAGTCTCAGGTGGGTTTTATTGAC^ 

CTACAGCGCCATCCGGCAGAGCCCATCTCCX3CCACCCGAGGAGGAGTCAAG 

CCCAGATACCXnXSCACAGCCOVAGAGGCATTGACTXXXX^GGGAT 

TCCCTGGAGGCCGAGCTGGAGGCAGTGTATTTGACACAG 

CCrGGCTCTTCAAAGCCCCCTTCTTC 

CT"TGCA43TGCCTGCGCAGGGACATTTGGGGAGGACACATt^ 
(SEQ ID NO. 1573) 



1574 , U97584 , U975S4 , TCAGGTAGGGTCTCCACCTG , 

1575 , U975 84 , U975 6 4 , TCTC«CCTGACCCCCCGCC , 

1576 , U97584 , U97584 . ACXXTCCCGCCACCAGGAGCT, 

1577 , U97584 , U97584 . ACCAGGAGCTGGGAGTGCGG , 

1578 , U97584 , U97584 . GGGAGTGCGGATGTGTCCTC. 

1579, U97584, U97584 , ATGTGTCCTCCCCAAATGTC, 

158 0 , U975B 4 , U975 8 4 , CayVAATtrnXXTTGCGCAGG , 

1581, U97584, U97584 , CCTGCGCJVGGCACTGCAAGC , 
1582 , U97584 , U975B4 , CACTXX^AGCC C l Vr it jG CA. 

1583 , U97584 , U97S84 , CCTCTTGGCAGCCTGGTGCT, 

1584 , U97584 . U97584 , GCCTGGTGCTCTCGrTTGGGC , 

1585, U97584,U97S84,CrCGTTGGGCCTCCACCTCG, 
158 6 , U9758 4 . U97584 , CrCCACCTCGGCCGCCGTGG, 

1 5 8 7 , U97S8 4 , U97 5 84 , GCCGCOTTGGAGGGGAGGCC , 

1588 , U97S84 , U97584 . AGGGGAGGCCCGGGAGGCCC . 

1589, U97584, U97584 , CGGGAGGCCCGGGGCATGCT, 

1590, U97584 , U97S84 , GGGGCATGCTCTGAAACAGA , 

1591 , U97584 , U97584 , CTtyUU«y^CAGGGTCCTC. 
15 92 . U97 S84 , U97 58 4 , CAGGGTOrrCCAAGCAGGGA , 
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1 5 9 3 , U9 7 S 8 4 . U9 7 5 8 4 , CAAGCAGGGAGAAGGGGGCT . 
1S94, 097584,097584 .GAAGGGGGCTTTGAAGAGCC, 

15 9 5 , U97 5 8 4 , U9 7 5 8 4 , TTGAAGAGCCAGGGCAGAGG . 

1596, U97584 . U97584 . AGGGCAGAGGGGCT GC TGT G , 

15 97 , U9758 4 . U97 58 4 . GGCTCCTGTCGCTTACAGCA. 
1S98 ,097584 , U975B4 , GCTT ACAGCAACCACGAATT . 
1 5 9 9 , 09 7 5 8 4 , U9 7 5 8 4 , ACCACGAATTCCTCCCGGGA , 
16 00, 097584,09758 4, CCTCCOGGGACGAGAACTCA, 

1601, U97584 , U97584 , CX5AGAACTCATCCGGAGCCA. 

1602 , U97S84 , U97584 . TCCGGAGCCACAGGTGCACT, 
1603,O97S84,O97584 , CAGGTGCACTGCCTGTGGAC , 

1604, U97584,O975S4,GCCTGTGGACTGTCCCTGCT, 

1605 , U97S84 . U97584 , TGTGCCTG C TGTGTCAAATA , 

1606, 097584 , U97584 , GTGTCAAATACACTGCCTCC. 

1607 , U97584 , 097584 , CACTGCCTO^GCTCGGCCT. 

1 6 0 8 , U9 7 5 8 4 . U9 7 5 8 4 , AGC1XXX5CCTCCAGGGATGC , 

1609, U97584 , U97584 , CCAGGGATGCTTCCTGTGCC, 

1610, U97584 , U97584 , TTCCTGTGCCATAACTTCCA , 

16 1 1 , U97 5 8 4 , U9 7 5 8 4 , ATAACTTCCAACGACTCCTG , 

1612, U97584 . U97584 , ACGACTCCTGGGCCGGGGAT , 

1613 , U97S84 . U97584 , GGCCGGGGATGCCTCCCAGG , 

1614 , U97584 , U97584 , GCCTCCCAGGCTATGGTTGC , 

16 15 , U97 584 . U97 SB 4 , CTATGCHTCCATCCAGAGCT. 

1616, U97584 , U97584 , ATCCAGAGCTTCCTCGACTC, 

1617 , U97584 , U97584 . TCCTCGACTCCTCACAATCC, 

1618 , U97584 , 097584 , CTGACAATCCCTGCGCAGTC , 

1619, U97584 . U97584 , CTGCGCAGTCAATGCCTCTT, 

1 6 2 0 , U9 7 5 8 4 , U9 7 5 8 4 , AATGCCTCTTGGGCTGTGCA , 

1621, U97584 . U97584 . GGGCTGTGCACGGTATCTGG, 

1622, U97584 . U97584 , CGGTATCTGGGCCATTGATA . 

1623 , 097584 , 097584 , GCCATTGATATTTCTTCCTC , 

1624 , U97584 , U97584 , TTTCTTCCTXXrrCTTCCTCC, 

1 6 2 5 , U97 5 8 4 , U97 5 8 4 , CTCTTCCTCCTCCAGCGTCA , 

1 6 2 6 , U 97 5 8 4 , U9 7 5 8 4 , TCCACCGTCAGCTCAAACTG , 

1627, 097584 , U97584 , GCTCAAACTGGAACTTGTCA, 

1628 , U97584 , U97584 , GAACTTGTCAGGCAGGGGTG. 
1 6 2 9 , U9 7 5 8 4 , U97 5 8 4 , GGCAGGGGTGGGTGGCCTGG . 

1630, U97584 , U97584 , GGTGGCCTGGCCCCCTTGAC, 

16 3 1 , U97 58 4 . U97 58 4 , CCCCCTTGACTCCTCCTCGG, 

1632 , U97584 ,U97584 , TCCTCCTCGGGTGGCGGAGA . 

1633 , U97584 . U97584 , GTGGCGGAGATGGGCTCTGC , 

1634, U97S84 . U97584 , TGGGCTCTGCCGGATGGCGC. 
1635, 097584 , U97584 , CGGATGGCGCTGTAGTACCA. 

1636 , U97S84 . 097584 , TGTAGTACCAGTCCCGGTTG , 

1637, U97584, 097584 , GTCCCX5GTTGTCCTCCAAAG, 

1638 , U97584 . U97S84 , TCCTCCAAAGTGTCCAAGAT, 

163 9 , U975B4 , U97584 , TGTCCAAGATCTCCTGGGCA, 
1 6 4 0 , U 9 7 5 8 4 , U97 5 8 4 , CTCCTGGGCATCTGGGTCGA , 

1641 , U97584 , U97584 , TCTGGGTGGACAAGGTCCGC , 

1642, U975B4, 097584. CAAGGTCCGCCCAGGTCTCC, 

1643, U97584 , U97584 , CCAGGTCTCCCACAATGGGT, 

1644, U97584 , U97S84 , CACAATGGGTGCACAATGTA . 

1645, U975B4 , U97584 , GCACAATGTAGTCAATAAAA, 

1646 , U97584 , U97584 , GTCAATAAAACCCACCTGAG , 
1 6 4 7 , U9 7 5 8 4 , U9 7 5 8 4 , CC<»CCTGAGACTTCTCCAC . 

164 8 , U97584 , U97584 , ACrrCTCCACGGAGGCAGTG, 

1 6 4 9 , O 97 5 8 4 , U9 7 5 8 4 , GGAGGCAGTGTGCTTGTCAC , 

1650 , U97584 , U97584 , TGCTTGTCACACATGGGGCT. 

1651, U97584, U97584 , ACATGGGGCTGATTTCCATG, 

1652, U97584 , U97584 , GATTTCCATGCCACGCTCGC . 

1653, U97584 , U97584 , CCACGCTCGCGCTCTCGGTC , 

1 6 5 4 , U9 7 5 8 4 , U9 7 5 8 4 , GCTCTCGGTCACCCTGCTGG . 

1655, U97584 , U97584 . ACCCTGCTGGAAGAACTCGG, 

1656 , U97584 . U97584 , AAGAACTCGGCCATGATGCG. 

1657, U97584 , U97584 . CCATGATGCGGTCTGTCCAC. 

1658, U97584 , U97584 , GTCTGTCCACTGGCGGTACA , 

1659, U97584 , U97S84 , TCGCGGTACAGCTCCAGCGG, 
1 6 6 0 , U9 7 5 8 4 , U9 7 5 8 4 . GCTCCAGCGGCTTGGTGGGG , 
1661 , 097584 , U97584 , CTTGGTGGGGTTGCTGAGGT, 

1662 , U97584 , U97S84 , TTGCTGAGGTCGGCACAGTG, 

1663 , U97S84 . U97584 , CGGCACAGTGCACCATGTTC, 

1664 , U975B4 , U97584 , GA C CATGTTCOGGAGGACCT , 
1665, 097584, 097584, CGGAGGACCTGGATGCGGTC, 

1666, U97S84 , U97584 , GGATGCGGTCGGAGTAGTTA , 

1667, U97584 , U97584 . GGAGTAGTTATCTAGCAGGA. 

1668, U97584 , U97584 . TCTAGCAGGAGGACCCCTGA, 

1669 , U975B4 , U975B4 , GGACCCCTGAGCTGGTCACT . 

1 6 7 0 , U9 7 5 8 4 . U9 7 5 8 4 . GCTGGTCACTTTCTTGGTCT , 

1671, U97584 , U97584 , TTCTTGGTCTCCACCATGGT, 

1672, U97584 , U97584 , CCACCATGGTCTTCAGGTCA . 

1 6 7 3 , U9 7 5 8 4 , U9 7 5 8 4 , CTTCAGGTCAGCCAGGAGGG . 

1674 , U97584 , U97584 , GCCAGGAGGGTCATGTGCTT, 

1675 , U97584 , U97584 , TCATGTGCTTGGACATGTCC , 

1676, U975B4 .U97584 , GGACATGTCCGTGGCCAGCA. 

1677, U97584 . U97584 . GTGGCCAGCACCATGTCGAT, 

1678 , U97584 , U97584, CCATT3TCGATGACCATCTTG, 

1 6 7 9 , U9 7 5 8 4 . U 9 7 5 8 4 , GACCATCTTGCGTAGGCTCT , 

1680, U97584, U97564, OGTAGGCTCTGCOGCTGGCG, 
1681, 097584, 097584, GCCGCTGGCGCTTGCTGAGG, 
1682 . 097584 , U97584 . WtJC-lXaG tfl - ltriVU AAGA. 
1683 . 097584 , 097584, TTCTGGAAGATGTCGCAGTT, 
1684 ,097584 ,097584, TGTCGCAGTTGTCCTCCTGC, 
1685 . 097584 . 097584 . GTCCTCCTGCAGCAGCTTGA, 
16B6.097584, 097584, AGCAGCTTGAAGCCCACGGC, 
1687 . 097584 , 097584 , AGCCCACGGCCAGGTGGTGA, 
1688 . 097584 , 097584 , CAGGTGGTGATTCTCGAGCA, 
1689.097584 ,097584 .TTCTCGAGCACCGACTCATC, 
1690 , 097584 , 097584 . COGACTCATCGTTGTACATG, 
1691, 097S84 , 097584 . GTTGTACATGAGCGCCAGCT, 
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097584,097584 
097584.097584 
097584.097584 
097584. 097584 
U97564.U97584 
097584,097584 
097584,097584 
U97584,U97584 
U97 584.097584 
097584,097584 
097584.097584 
097584, 0975B4 
U97584.097S84 
097584,097584 
097584.097584 
097S84. 097584 
097584,097584 
097584,097584 
097584.097584 
097584,097584 
097584,097584 
097584.097584 
097584.097584 
097584,097584 
097584,097584 
097584,097584 
097584, 097S84 
097584,097584 
097584,097584 
097S84,O97584 
097584. 097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584.097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584.097584 
U97584, 097584 
097584,097584 
097584,097564 
U97584, 097584 
097584,097584 
U97584, 097584 
097584,097584 
097584,097584 
097584.097584 
097584,097584 
097584,097584 
097564.097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097584,097584 
097S84, 097564 
097584.097584 
097564. 097584 
097584. 097584 
097584,097584 
097584,097584 
097584,097584 
097584.097584 
097584,097584 
097584.097584 
U97584. 097584 
097584.097584 



AGCGCCAGCTCCGAATTGGT. 
CCGAATTCGTGTTGATGAGG , 
GTTGATGAGGAACT O gT TGG , 
AACTGGTTGGAGACCCCAGG , 
AGACCC CAGGGTGATCCACA , 
GTGATCCACATCGTGGATGG , 
TCGTGGATGGCAGCCGCGAA , 
CAGCCGCGAAGAGGGCGGCG , 
GAGGGCGGCGAGAATCTCCA . 
AGAATCTCCAGGTCOGTGAA , 
GGTCCGTGAACACTGCATCT, 
CACTGCATCTAGTSCAGGCG , 
AGTGCAGGCCTGGCCAGCAG. 
TGGCCAGCAGTACGTGGGTG , 
TACGTGGGTGGACTGCAGCA , 
GACTGCAGCACGTCAGCTGC , 
CGTCAGCTGCGTGCAGGCTG , 
GTGCAGGCTGTTATGGTAGG , 
TTATGGTAGGCCACGTCAGC , 
CCACGTCAGCGTGGTA6TGA , 
GTGGTAGTGATCCTCCAGCG , 
TCCTCCAGCGTCAGCATGTA , 
TCAGCATGTATGTCACCATC . 
TGTCACCATCGTCTCCACCG , 
GTGTCCACCGGGATGCGGAA , 
GGATGCGGAATTTCTTCAGC , 
TTTCTTCAGCAGGTCCOGCT , 
AGGTCC CGCTC CTGGAAT AT , 
CCTGGAATATCATGTACATG , 
CATGTACATQATGCAGGTGA , 
ATGCAGGTGAGTGAGCGGCC , 
GTGAGCGGCCTCCAGCGTAA , 
TCCAGCGTAATCCGACACGC , 
TCCGACACGCAAAAGATGTT , 
AAAAGATGTTCAGGCCCCAC , 
CAGGCCCCACTTGTTCAGGT , 
TTGTTCAGGTTCTCCAGTTC, 
TCTCCAGTTCTTGGGCCAGG , 
TTGGGCCAGGAGCTCTTCTT, 
AGCTCTTCTTGATCGGTCTT , 
GATCGGTCTTCACCCCAAAT, 
CACCCCAAATCGGGGAATGT , 
CGGGGAATGTT A GAGTTGTT , 
TAGAGTTGTTCAGGCTGTTA , 
CAGGCTGTTACTATGCATCA , 
CTATGCATCAACTTTTTCAA , 
ACTTTTTCAACCCTGTGATT , 
CCCTGTGA1TTGGGACATGG , 
TGGGACATGGGCTGTAAGTG , 
GCTGTAAGTGTGGTACAGGG , 
TGGTAGAGGGGGCGGGGGCG, 
GGCGGGGGCGGCTGGGAGGG, 
GCTGGGAQOGTCTTGGTCGC , 



, TTCCTTCATCGTGGGTGATG , 
, GTGGGTGATGGGATCTCCAC , 
, GGATCTCCACTTCATTCTGT , 

, TTGTCCAGGAATGTTGTGGA , 
, ATGTTGTGGAAATGTACTCT , 
, AATGT ACTCTGAGACCTGGT , 
. GAGACCTGGTTTCCGGACCT , 
, TTCCGGACCTGCTCATTTCT , 
, GCTCATTTCTGACAGGTGTG, 
, GACAGGTGTGTGAGCTCACG , 
. TGAGCTCACGGTTCAACATC , 
, GTTCAACATCCTTTTGAACT , 
, CTTTTGAACTGGTCCCACCA , 
, GGTCCCACCAGCCCACCAGC , 
. GCCCACCAGCCAAGGCTTAG , 
, CAAGGCTTAGAGCAGGTCTC , 
, AGCAGGTCTCGCAGAAGAAA, 
, GCAGAAGAAATCCACCAAGG, 
, TCCACCAAGGGCATCTTGGA , 
, GCATCTTGGAGACTTAGCCC , 
. EPI - 1 9 -MTA- 1 , 097584 , CCATGAT 
, EPI- 19 -MTA-2. 097584,1 

, EPI -19-MTA-3 ,097 584 , AACTGGTTGGAGACCCCAGG, 
. EPI - 19 -MTA- 4 . 0975 H 4 , CCTGCAGCAGCTTGAAGCCCAC , 
, EPI - 1 9 -KTA- 5 , 097 584 , GCTGAGGTTCTGGAAGAT, 
, EPI - 1 9 -MTA- 6 , 0975 84 , GTGGCCAGCACCATGTC . 
, BP I - 1 9 -MTA- 7 , 097 584.1 rCTTGGTCTCCACCATGGTCTT. 
, EPI - 19 -MTA- 8 , 097584 . CAGCGGCTTGGTGGGGTTGCT, 
, EPI - 1 9 -MTA- 9 , 097 584 , GTCCACTGGCGGTACAG. 
, EPI - 19 -MTA- 10 , 097 584 , TGCTTGTCACACATGGG. 
. EPI - 19 -MTA- 11 , 097584 , GTCCACTGGCGGTACAGCT. 
. EPI - 19 -MTA- 13 , 097584 . TGTGCTTGTCACACATGGGGCT. 
, EPI -19 -KTA- 13 , 097584 .TTGTCCTCCAAAGTGTCCAA, 

Concatemer Nocleic Acid Sequences of PDE4A gene oligo sequences 

TCAGGTAGGGTCTCXIACCTGTCTCCA.CX7rGA 
CGCAGGCCTX3GGCAGGCACTGCAAGCCACTGCAAG 
GGAQGO GAGG CCftGGGGAGGCCCGGGAGGCCtXGGGAGGCCCGGGG 
AGGGGGCTTTGAAGAGCCITGAAGAGCCAGGGCAGAGGAG 
CTX»CGAGAACTCATCCGGAGCCAT<XXGAGCCACAGG 
AGCTXX5GOCTAGCTCGGCCTCCAGGGATGCCCAGGCATGCT 
CCCAGGCl^TGGTTGCCTATGGTTGCATCCACAGCTATCCA 
CAGGGCTGTGCACGGTATCTGGOG<n'ATCTGGGCCA 



ATXrrCCCCAAATGTCCCTG 
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ACTTGTCAGAACTTGTCAGGCA(X3GCnXXX3C^ 

CTGCCGGATGGCGCCC^TGGTCCTGTAGTACCAT^ 

TCTGGCTGGACAAGGTCCCCCAAGGTCCGCX:C^ 

CTCCACACTTCTCCACGGAGGCAGTGGGAGGCAGTGTGCTTGTCACTGCT^ 

TCACCCTGCTGGACCCTGCTGGAAQAACTCGGAAGAACTCGGCCATGATGCGCCA 

TGGTXXSGGTTGCTCAGGTTTGCTC^GGTOGGCACAGTGCGGCA 

tcatgtgctttcatgtgcttggacatgtxx:ggac^ 

qacaggtggtgattctcgagcattctcgagcaccgactcatcccgactcatcgt^ 

ctggttggaactggttggagaccccaggagaccccaggctgatccacagt^ 

tccaggtccgttiaaggtccgtgaacactgcatctcact^ 

cctcagctocctgcaggctggtgcatxxttgttatggtaggttatggtaggc^ 

AccATcrcm»ccATCGTtnx:cAccxKntntx»caK^ 

TGATGCAGGTGAATGCAGGTGAGTGAGCGGCCGTGAGCGGCCTC^ 

GTTCAGGTTCTCCAGTTCTCTCCAl^ 

TGTTTAGAffrTGTTCATOCTGTTACAGOCTGT^ 

TGGTACAGGGTGGTACAC3GGGGCGGGGGCGGGCGGGGGCCX3CTGGGAGGGGCTGG 

TTCATCGTGGGTGATTXnX^GTGATGGGATCTCCACGGATCTCCA 

GTGAGACCTGGTTTCCGGACCrrTCCGGACCTCCTCATT^ 

TCCCACCAGGTCCCACCAGCCX»CCAGCXXX!CACCAGCC^ 

TGGAGACTTAGCCCCCATGATGCGGTCTCrrcCATCTT^ 

CAA CTGG CA CACATGGOGCTTTGTCCTCCAAACTGTC 

(SEQ ID NO » 1782) 

PDE4B Nucleic Acid Sequences (GENBANK ACCESSION NO. X61 1771 

GAATTCCKXTnTTCTTC^CCCCCTrrAGCTCT 
GTTTTGTAAGTTATTAATTTATATATCTAACAT^ 

CACTTACTAGAQACATATGGCCCCCTTGGCAGAGAGGACAGGGGTCG ^ ^ 

ACTGTTTCATTTAGAAGAAAAGCAAAATGAGAAAAAGCTTTC 

ACTCTTIXjGTCCTTCTGCCTTTAGTTTTAGGACACATTTATGCAGAT^ 

GGGGGAAACTTGGCACCAGCCATCCCAGGCAGAGCACCACTGTGATTTGTO 

AGCGGTCXnAGCGGTGACTCTGCTATGGACAGCCT 

AGACCAGCTAGAGACCATACAGACCTACCGGTCTGTCAGTGA 

TTTCAAATACTTTCTTAGACAAGCAGAATGATGTGGAGATCCCATCTCCrACCCAG 
CTAAACAATACAAGCATCTCACGCTTTGGAGTCAACACTt^ 

AACATGCATCATGTATGCTATATTCCAGGAAAGAGACCTCCTAAAGACATTCAGA^ 

TGCACGCTGCTGATCTAGCCCAGTCGACCCATCTTCTCCTTTCTAC^ 

TCCAATCAGTTTCTCATCAACACAAATTCAGAAC^ 

CACCAAGAAGCAGCGTCAGACACTCAGGAAGATGGTTATTGACATGGTGTTAGCAACTGATATGT^ 

TTCTTCTCCTAGACAACTATACCGATCX3CATTCAGGTCCTTCGCAACAT^ 

CAGCAGGGAGACAAAGAGCGGGAGAGGGGAATGGAAATTAGCCCAATGTGTGATAAAC^ 

TTTGGTACAGCCTGATGCTCAGGACATTCTCX;ATACCTC 

AGTTTCAGTTTCAACTGACTXZTCX^TGAGGAAGATTCTtS^ 

ACTGACATAGACATTGCAACAGAAGACAAGTCCCCCGTGQATACATAATCCCCCTCTC 
CCTGCACAGGACAAGGGCCACCTGGCCTTTCAGTTACTTG^ 
GAAGCTGTTGCTGGG<MCCGATTCTGATCAAGACACAT^ 
CATTTATGAATXTITXrTCACTTGTCCCr^^ 
GTTGACAAACTTTT^ 
CTTCCTTCCCXrTGTTCTCCAGTCCAACTC 
CAGTGGTGTCGTTCACOmaGAGTCTGCATAGA^ 
TGTTTTCAATGTAATGCTGCCGTCCTTCTCTTGCACTGCCTTCT^ 
AACATTGCCTGCCAATGtm xntn^ AAATTTGTGTAGAAAACr^^ 
GCAGAGAGGACAGGGGTGGGCTTTTGTTCAAAGGGTCTGCCXr^^ 
GAGTCTTTTACTTTTGTATAGCTTGATAGGGGCAGGG^ 
AAGGAAACACTACATTTGCTCACAGATGATTCTTCTGATTCTT 

(SEQ ID NO. 1703) 

1784, EPI-19-MTA-1.NM_002600.CCATGAT 

1785, EPI-19-MTA-14.NM_002600,C 

1 7 8 6 , EP I - 1 9 -MTA- 15 , NM_0 0 26 0 0 , AGAGTCAGTTCAAACTG , 

1787 , EPI - 19-MTA- 16 , NM_002600 , AAGACCCCATTTGTTCA, 

17 8 8 , EP I - 1 9 -MTA- 17 , NM_002 6 00 , TCTGCCCATGTCTCCCA, 

Concatemer Nucleic Acid Sequences of PDE4B gene oligo sequences 

CCATGATGCGGTCTGTCCACTTGGTGGGGTTGCK^ 
(SEQ ID NOt 1789) 

PDE4C Nucleic Acid Sequences (GENBANK ACCESSION NO. X61177) 

CCAGTCTGCGGACDTTTCGGAGCAACGTGXXX^ 

AGGGGCAGAGGCTTGCAGCAGGTTGAGTCGCIXrraXXX^ 

CCGCtXa3CTGCCGCX5AGAGGOACCTOAGCCCXX^^^ 

CAGTCCAGCCCTGGCCTCG*3CCGGATTATGCAGGCT^ 

CAGCGACCTACATGGAGAGGACATGATTGTGACGCCCTT^ 

GAAACCCTTCATCCAGCAATCAGCTCCCTCCTGCAGAGGACA 

ATGGCCTCCAACAAGTTCAAGCGGATCCTC^ 

CAAGGTGACCGCTGAGGAGGCCCCACAGCCCATGTCCC^^ 

CC^UVGGAGCTAGAAGACACCAACAAGTGGGGACTTGATGTGT^ 

CCAGCAGACA(^CTGGCCACCTACCTGCTGATGCTGG^ 

GGCTGTGTTCACAGACTTGGAAATCCTGGCTGCCCT 

GACATGTCCAAACACATGAACCTCCTGGCCGAC^TCAAGACCATG^ 

ATACGGCCTCAGTGGAGAAGTCtX»GGTGGGTT^ 

TACCAGAGCAAGATCCCCCGAAGTCCCTCAGACCnX^ 

GACAGCTTTAGCCA AAGAGG TCTTGG^^ 

TGGAGGCACCTGGCTtyXXntXZACrixnXlACCCT 
G<XTCTAGTCCACCCTCT02AG-ItXJrCACTC7^ 

TGGGGAGTCAGGAGACCATCCCAAAXSGCAiVlXXVItjnJ 1 ltX-TC i A CCAAGCtjQCTCTCTGCAAGACCATCGAAATG^ f mm l ' i C1U A 

AACTACGCTAGGGGGCAGGAAGAGGAGCAGAAAAGAAGGGCTGGGCAAGG 
GGGCAACATAGCAAGACCCCtLACCATCTCTGAAAAAAAAAATTA 
GAGAGCTATGACTGCATCACTGCACTCCAGCCTG^ 
CAGCACTTTGGGAGGCTGAGGCAGGTGGATCACCTG^ 
CCAGCIACTCXXXSAGGCTGAGGCAGGAGAATCACTTGA^ 
AAAAAAAAAAA 
(SEQ ID NO, 1790) 
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8. Z46632 



.Z46632 
,246632 
,246632 
,Z4 663 2 
, Z46632 
,Z46632 
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, Z46632 
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! ■ ! 1 1 rrrrn i rrrrrrrtc , 
n l iir mvmTiTU AGA. 

TTTTTTGAGACAGTGTCTTG, 



CTCTGTCAGCCCCAGGCTGG, 
CCCAGGCTGGAGTGCAGTGG, 
AGTGCAGTGGCATGATGTCG , 
CATGATGTCGGCTCACTGCA, 
GCTCACTGCAACCTCCACCT , 
ACCTCCACCTCCTGAATTCA, 
CCTGAATTCAAGTGATTCTC , 

CTGCCTCAGCCTCCCCAGTA , 
CTCCCCAGTAGCTGGGATTA , 
GCTGGGATTACAGGCACCCG , 
CAGGCACCCGCCACCATGCC . 
CCACCATGCCCAGCCAATTT, 
CAGCCAATTTTTGTATTTTT , 
TTGTATTTTTAGTAGAGATG , 
AGTAGAGATGGGGTTTCACC . 
GGGTTTCACCATGTTGGCCA. 
ATGTTGGCC 



GAACTCCTAACCTCAGGTGA, 
CCTCAGGTGATCCACCTGCC , 
TCCACCTGCCTCAGCCTCCC , 
TCAGCCTCCCAAAGTGCTGG , 
AAAGTGCTGGGATTATAGGC , 
GATTATAGGCATGGGCCACT, 
ATGGGCCACTGTGCTCGGCC , 
GTGCTCGGCCTCAGAGCCCC, 
TCAGAGCCCCGTCTCTTTCC , 
GTCTCTTTCCTTTCCTTCTC, 



TTTTCTTTTTATTTTTAGAC , 
ATTTTTAGACAGGATCTTGC , 

TGTGTTGCCCAGGCTGGAGT, 
AGGCTGGAGTGCAGTGATGC , 
GCAGTGATGCAGTCAT AGCT , 
AGTCATAGCTCTCTTCAGCC . 
CTCTTCAGCCTCCAACTCCT , 
TCCAACTCCTGGGCTCAAGC , 
GGGCTCAAGCGATCCCCTTT, 
GATCCCCTTTGTCTCAACCT , 
GTCTCAACCTTCTGAGTAGC , 
TCTGAGTAGCTGGGATTCTC, 
TGGGATTCTCAGGTGCACAC , 
AGGTGCACACCACCATGCCT , 
CACCATGCCTGGCTAATTTT , 
GGCTAATTTTTTTTTTCAGA , 
TTTTTTCAGAGATGGTGGGG, 

CTCTTGCTATGTTGCCCAGG , 
GTTGCCCAGGCTGGTCTCAA, 
CTGGTCTCAAACTCCTQAGC . 
ACTCCTGAGCTT AAGCAGTC , 
TTAAGCAGTCCTCCCACCTC , 
CTCCCACCTCAGCCTCCCAA , 
AGCCTCCCAAAGTACCGGGA, 
AGTACCGGGATT ACAGGCAT . 
TT ACAGGCAT AAGCCACT AT , 
AAGCCACTATGCCTTGCCCA , 
GCCTTGCCCAGCCCTTCTTT, 



CTACCGTAGTTTCAGAAACA . 
TTCAGAAACAAAACTGGGTA , 
AAACTGGGTATGAGTGAAGC , 
TGAGTGAAGCTTTGGTGCTG, 
TTTGGTGCTGAAAATTTTCC . 
AAAATTTTCCCCACTCACAT , 
CCACTCACATTTCCATGCTC , 
TTCCATGCTCTTGCAGAGAG , 
TTGCAGAGAGCCGCTTGGTA. 
CCGCTTGGTAGAGGAAGACA , 
GAGGAAGAC AGGGA GATGCC, 
GGGAGATGCCTTTGGGATGG, 
TTTGGGATGGTCTCCTGACT , 
TCTCCTGACTCCCCACCCTT , 
CCCCACCCTTTGTGCAGGGC . 
TGTGCAGGGCTACTACAGAG, 
TACTACAGAGGCAGAAAGCT, 
GCAGAAAGCTGGCCCGAAGT, 
GGCCCGAAGTAGATGAGCAA . 
AGATGAGCAATAAAT ATTTG , 
T AAATATTTGATAAAGAAGG , 
ATAAAGAAGGAAATAATTAA , 
AAATAATTAAGTGACAGATG , 
GTGACAGATGTGACTCAAGA, 
TGACTCAAGAGTGACCACTG . 
GTGACCACTGGAGAGGGTGG, 
GAGAGGGTGGACTAGAGGCT , 
ACTAGAGGCTCCAGCAGACA , 
CCAGCAGACAGCACCTCTCC , 
GCACCTCTCCTCACAGGGAT , 
TCACAGGGATAGAAGCCCAG, 
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1929 


246632 


246632 , 


1930 






1931 


346632 


246632 


1932 


246632 


246632 


1933 


246632 


246632 


1934 


246632 


246632 


1935 


246632 


246632 


1936 


246632 


246632 


1937 


246632 


246632 


1938 


246632 


246632 


1939 


246632 


246632 


1940 


246632 


246632 


1941 


246632 


246632 


1942 


246632 


246632 


1943 


246632 


246632 , 


1944 


246632 


246632 , 


1945 


246632 


246632 


1946 


246632 


246632 


1947 


246632 


246632 


1948 


246632 


246632 


1949 


246632 


246632 


1950 


246632 


246632 , 


1951 


246632 


246632, 


1952 


Z46632 


Z46632, 


1953 


Z46632 


Z46632, 


1954 


246632 


Z46632, 


1955 


Z46632 


Z46632, 


1956 


246632 


246632 


1957 


246632 


246632 , 


1958 


246632 


246632 , 


1959 


Z46632 


Z46632 , 


1960 


246632 


246632, 


1961 


246632 


246632, 


1962 


Z46632 


Z46632, 


1963 


Z46632 


Z46632, 


1964 


Z46632 


Z46632, 


1965 


Z46632 


Z46632. 


1966 


Z46632 


Z46632, 


1967 


Z46632 


Z46632, 


1968 


Z46632 


Z46632, 


1969 


Z46632 


Z46632, 


1970 


Z46632 


Z46632, 


1971 


Z46632 


Z46632, 


1972 


Z46632 


Z46632, 


1973 


Z46632 


Z46632, 


1974 


Z46632 


Z46632, 


1975 


Z46632 


Z46632, 


1976 


Z46632 


Z46632, 


1977 


Z46632 


Z46632, 


1978 


Z46632 


Z46632, 


1979 


Z46632 


Z46632. 


1980 


Z46632 


Z46632, 


1981 


Z46632 


Z46632, 


1982 


Z46632 


Z46632, 


1983 


Z46632 


Z46632, 


1984 


Z46632 


Z46632, 


1985 


Z46632 


Z46632, 


1986 


Z46632 


Z46632. 


1987 


Z46632 


Z46632, 



AGAAGCCCAGGAGAAAGACA , 
GAGAAAGA CAC CAGGGCATC , 
CCAGGGCATCGTAAGAGGCT, 
GTAAGAGGCTGCCCCTTAGA , 
GCCCCTTAGAGAGCTCTTTT , 
GAGCTCTTTTAGGCAAGTCT , 
AGGCAAGTCTAGGGTCAGAG , 
AGGGTCAGAGTGGACCCCAG, 
TGGACCCCAGCCAGGTGCCT , 
CCAGGTGCCTCCAATTAGAC , 
CCAATTAGACCCTGGGAGCC , 
CCTGGGAGCCA CCTATAACT , 
ACCTATAACTAAGAGCTTGA , 
AAGAGCTTGATTGTCTOCCT. 
TTGTCTCCCTAAATOGGTGG , 
AAATGGGTGGGAAAGTGAAG, 
GAAAGTGAAG CAGGAGCCAC , 
CAGGAGCCACATGGAGCCTC , 

TTCCTGGAAAGTCTGCCTGC , 
GTCTGCCTGCCAAGAGCCAA , 
CAAGAGCCAAAGGGCITTAC, 
AGGGCTTT ACCATCCATTGC , 
CATCCATTGCCCCTGCAGTT , 
CCCTGCAGTTCACGCAGGGC . 

TGGCCCTAAGTCCTCTGGTT , 

GTCGAGGGGTAAGTCCCCAG , 
AAGTCCCCAGGGTCTGGGCC , 
GGTCTGGGCCGGCTTCAGGG , 
GGCTTCAGGGGACAGGAGTT . 
GACAGGAGTTCAGTGTCAGG . 
CAGTGTCAGGCAACTCCAAG , 
CAACTCCAAGGCCTCTTTGG , 
GCCTCTTTGGCT AAAGCTGT , 
CTAAAGCTGTCTCTTCCCCC, 



TCCTCTTCTTCCTCCTCATC , 
CCTCCTCATCCTCTTCCTCT, 
CTCTTCCTCTGCCTCCTCCA , 
GCCTCCTOCAGAGTCAGTTC , 
GAGTCAGTTCAAACTGGAAT , 
AAACTGGAATCTGTCAGGCC, 



GGGGTTGGTG AGGTCTGAGG , 
AGGTCTGAGGGACTTCGGGG. 
GACTTCXXXXXSATCTTGCTC , 
GATCTTGCTCTGGTACCACT , 
TGGTACCACTCTCGATTGTC , 
CTCGATTGTCCTCCAGCGTG, 
CrcCAGCGTGTCCAGCAGGT, 
TCCAGCAGGTCCTGTGCATC , 
CCTGTGCATCTGGGTGGACC , 
TGGGTGGACCAGGTCAGCCC , 
AGGTCAGCCCAAGTCTCCCA , 
AAGTCTCCCACAGTGGGTGA . 
CAGTGGGTGAGCAATGTAGT , 
GCAATGT AGTCAATGAAACC , 
CAATGAAACCCACCTGGGAC , 
CACCTGGGACTTCTCCACTG, 
TTCTCCACTGAGGCCGTATG , 
AGGCCGTATGCTTGTCACAC , 
CTTGTCACACATGGGACTGA , 
ATGGGACTGATGTCCAGGCC , 
TGTCCAGGCCCGACTCACGC, 
CGACTCACGCTOGCGGTCTC , 

CCTGCTGGAAGAACTCGGCC , 
GAACTCGGCCATGATGCGGT, 

CCGTCCACTGGCGGTACAGC , 
GCGGTACAGGGGCAGCGGCT, 
GGCAGCGGCTTGGTGGGGTT, 
TGGTGGGGTTGCTCAGATCA, 
GCTCAGATCAGCACAGTGCA , 
GCACAGTGCACCAGGTTCTG, 
CCAGGTTCTGCAAGACCTGG, 
CAAGACCTGGATTCGGTCGG, 
ATTCGGTCGGAATAGTTGTC , 
AATAGTTGTCCAGGAGGAGG, 

ACACCGAGGCTTGTCACCTT , 
TTGTCACCTTCTTGGTCTCC , 
CTTGGTCTCCACCATGGTCT, 
ACCATGGTCTTGAGGTCGGC , 
TGAGGTCGGCCAGGAGGTTC , 
CAGGAGGTTCATGTGTTTGG, 
ATGTGTTTGGACATGTCTGT. 
ACATGTCTGTGGCCAGCACC , 
GGCCAGCACCATGTCAATGA , 
ATGTCAATGACCATCCTGCG , 
CCATCCTGCGCAGACTCAGT, 
CAGACTCAGTCGCTGCTTGG, 
CGCTGCTTGGCGCTGAGGTT , 
CGCTGAGGTTCTGGAAGATA . 
CTGGAAGATATOGCAGTTCT , 
TCGCAGTTCTCltXTCTGCAG, 
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CTGCCTGCAGCAGCTTCAAG, 
CAGCTTGAAGCCCACAGCCA , 
CCCACAGCCAGGTGATGGTT, 
GGTGATGGTTCTCCAGCACC, 
CTCCAGCACCGAGGOGTCGT , 

TGTACATAAGCGCCACGTCT 
CGCCACGTCTCAGTTGGTGT, 
GAGTTGGTGTTAATCAGAAA , 
TAATCAGAAACTGGTTGGAG . 
CTGGTTGGAGACCCCAGGAT , 
ACCCCAGGATGGTCCACGTC , 
GGTCCACGTCGTGGATGGCG, 
GTGGAT 



GGGCAGCCAGGATTTCCAAG , 
GATTTCCAAGTCTGTGAACA , 
TCTGTGAACACAGCCTCGAG. 

GGCGGGCGTAGCCAGCAGCA ', 
GCCAGCAGCACATGCGTGGA , 
CATGCGTGGACTGGGCCACG, 
CTGGGCCACGTCGGCGGCAT , 
TCGGCGGCATGTAGGCTGTT , 
GTAGGCTGTTGTGGTAGGCC, 
GTGGTAGGCCACATTGGCGT . 
ACATTGGCGTGGTAGTGACC , 
GGTAGTGACCCTCCAGCATC , 
CTCCAGCATCAGGAGGTAGG , 
AGCAGGTAGGTGGCCAGTGT , 
TGGCCAGTGTGTCTGCTGGG , 
GTCTGCTGGGATCTGGAATG, 
ATCTGGAATGTCTTCAGCAG . 

GTCCCGCTCCTGAAAAATGC \ 
TGAAAAATGCTGAATATGAT , 
TGAATATGATAGCTGTGAGG , 
AGCTGTGAGGGGCCGGTTCC, 
GGCCGGTTCCCACTTACGTC , 
CACTTACGTCOGCCACCTTG , 
CGCCACCTTGAACACATCAA , 

aacacatcaagtccccactt, 

agctcct! 
tctagcpccttggccagttg , 
tggccagttgctcctcctgg, 

CTCCTCCTGGTCAGTCTGGA , 
TCAGTCTGGACCCCAAAGCG , 
CCCCAAAGCGTGGGACAGTG , 
TGGGACAGTGGCTGAGGAGA , 
GCTGAGGAGAGGCTGGCACT , 
GGCTGGCACTGTGGCAGAGC , 
GTGGCAGAGCCCATGT AGGC , 
CCATGTAGGCCACTGATCCG , 
CACTGATCCGGGACATGGGC , 
GGACATl 

CCTCAGCGGTCACCTTGGGC , 
CACCTTGGGCAGCTCCACCT , 
AGCTCCACCTCGGTCTGCTG, 
CGGTCTGCTGGTCCAGGAAG , 
GTCCAGGAAGGTCCGGGAGA . 
GTCCGGGAGATCT ACTCGGA , 
TGT ACTCGGACACCTGGTTC , 
CACCTGGTTCCCGGAGCGGC , 
CCGGAQOGGC F O G ITTCGGA , 
TGGTTTCGGACAGGTGGGTC , 
CAGGTGGGTCAACTCCCGGT, 
AACTCCCGGTTCAGGATCCG , 
TCAGGATCCGCTTGAACTTG, 
CTTGAACTTGTTGGAGGCCA, 
TTGGAGGCCATCTCCCCCAC, 
TCTCCCCCACCGAGTGCCGG, 
CGAGTGCCGGGTCTGCAGCG , 
GTCTGCAGCGTCTCCAACTG , 
TCTCCAACTGATCCAGGCAC . 
ATCCAGGCACCAGTCCAGCT , 
CAGTCCAGCTCGTCTAGCGT, 
CGTCTAGCOTCTCCAATGCC , 
CTCCAATGCCAGCTTCTGCC , 
AGCTTCTGCCCCGTGTCCTC , 



TCCAGGAGGGAGCTGATTGC , 
AGCTGATTGCTGGATGAAGG . 
TGGATGAAGGGTTTCCGACG , 
GTTTCCGACGGGTCCCTGCT, 
GGTCCCTGCTTGGCTGCTCC, 
TGGCTGCTCCTAGGCATTGC . 
TAGGCATTGCTCGCGGGCAA, 
TGGCGGGCAAGGGCCGCCAC , 
GGGCCGCCACGTTGCTCCGA, 
GTTGCTCCGAACGGTCCGCA, 
ACGGTCCGCAGACTGGCCAG , 



GACCTGGGCAAAGGGCGTCA, 
AAGGGOGTCACAATCATGTC, 
CAATCATGTCCTCTCCATGT , 
CTCTCCATGTAGGTCGCTGG , 
AGGTCGCTGGCCACAGAGGA. 
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2087. Z46632 , Z46632 , CCACAGAGQAGTTCCGAGAC . 
2 0 8 8 , Z4 6 6 3 2 , Z4 6 6 3 2 , GTTCCGAGACATGGCCTTGG , 

2089, Z46632, Z46632 , ATGGCCTTGGGCGAGAGTTC , 

2090 , Z46632 . Z4663 2 , GCGAGAGTTCATAGTCGCTA , 

2 09 1 , Z4663 2 , Z4 6 63 2 , ATAGTCGCTATCTGAGCGGT, 

2 092 , Z46632 , Z4663 2 . TCTGAGCGGTACAGGAAGGA , 

2093 , Z46632. Z46632 , ACAGGAAGGACTCGCGCCGC , 
2 0 94 . Z4 6 6 3 2 . Z4 6 6 3 2 , CrCGCGCCOCTGGCTffTGCC , 

2095, Z4 6 6 32, Z46632, TGGCTGTGCGGGACTGGAGC , 

2096, Z46632 , Z46632 , GGACTGGAGCCTGCATAATC , 

2097, Z46632 , Z46632 , CTGCAT AATCCGGCCCAGGC , 

2098 , Z46632 , Z46632 , CX5GCCCAGGCCAGGGCTGGA, 
2 0 9 9 , Z 4 6 6 3 2 , Z4 6 6 3 2 , CAGGGCTGGACTGAGGGTCC , 

2100, Z46632 , Z46632 , CTCAGGGTCCAGGGCCCTCC , 

2 101 , Z46632 . Z46632 , AGGGCCCTCCTCCCACACGA , 

2102, Z46632 , Z46632 . TCCCACACGAGAGCCCATTT , 
2 1 0 3 . Z4 6 6 3 2 , Z 4 6 6 3 2 , GAGCCCATTTTCCAGGTCAA , 

2 104 , Z4663 2 , Z4 6 632 , TCCAGGTCAAAGCGCCTGCA , 

2105 , Z46632, Z46632 , AGCGCCTGCAGGAGGAAACG, 

2106, Z46632 , Z46632 , GGAGGAAAGGGGCCAGGAGA , 

2107, Z46632 , Z46632 , GGCCAGGAGAGCCGCGACTT , 
2 1 0 8 , Z4 6 6 3 2 . Z4 6 6 3 2 , GCCGCGACTTCCTGAGCTCC , 

2109, Z4 6632 , Z46632 , CCTGAGCTCCGGCCGCGGGC , 

2110, Z46632 , Z46632 , GGCCGCGGGCTCAGGTCCCT, 

2 1 1 1 , Z4 6 6 3 2 , Z4 6 6 3 2 , TCAGGTCCCTCTCGCXMCAG , 

2112, Z46632 , Z46632 , CTCGCGGCAGCCCGCGCSACT, 

2113, Z46632 , Z46632 , CCCGCGGACTTGTCCGGATC , 

2114, Z46632, Z46632 , TGTCCGGATCCGAATAGAAG , 
2 1 IS , Z4 6 6 3 2 , Z4 6 632 , CGAATAGAAGCGCTGTTGGA , 

2 116 , Z4 6 6 3 2 , Z4 6 6 32 , GGCTGTTGGATGCGGATGGG , 

2117 , Z46632 , Z46632 , TGCGGATGGGGCGCCGGOGT , 

2118, Z46632, Z46632 , GCGCCGGGGTTGCCGCCACA, 

2119, Z46632 , Z46632 , TGCCGCCACAGGTGCTTCGG , 

2120, Z46632 , Z46632.GGTGCTTCGGGGCTCTGGTC, 

2121, Z46632.Z4 6632, GGCTCTGGTCATGCTGTGGC , 

2122 , Z46632 , Z46632 . ATGCTGTGGCGGCCGCGAGA . 

2123 , Z46632. Z46632 . GGCCGCGAGAGCGACTCAAC , 

2124 , Z46632 , Z46632 . GCX3ACTCAACCTGCTGCAAG , 

2 12 5 , Z4 66 3 2 , Z4 6 63 2 , CTGCTGCAAGCCTCTGCCCC , 

2 1 2 6 , Z4 6 6 3 2 . Z4 6 6 3 2 , CCTCTGCCCCTTCGCCGACC , 

2 12 7 , Z4 66 3 2 , Z4 6 6 3 2 , TTOGCCGACCCCCAGGTTCT , 

2128 , Z46632 , Z46632 , CCCAGGTTCTCCATGCGCCA , 

2129, Z46632 , Z46632 . CCATGCGCCAGAGAAAGGCT. 

2130, Z46632 , Z46632 , GAGAAAGGCTGGATGAAGGG, 

2131, Z46632 , Z46632 , GGATGAAGGGTTTCCGACGG , 

2 132 , Z46632 . Z4663 2 , TTTCCGACGGGTCCCTGCTT , 
2 13 3 , Z4 663 2 , Z4 66 3 2 . GTCCCTGCTTGGCTGCTCCT , 

2134, Z46632 , Z46632 , GGCTGCTCCTAGGCATTGCT , 

2135 , Z46632 . Z4663 2 , AGGCATTGCTGGCGGGCAAG , 

2136, Z46632 , Z46632 , GGCGGGCAAGGGCCGCCACG , 

2137 , Z46632 , Z46632 , GGCCXXXACGTTCCTCCGAA , 

2138 , Z46632 , Z46632 . TTGCTCCGAACGGTCCGCAG. 

2 13 9 , BPI - 1 9 -MTA - 2 , Z4 66 3 2 , TCTTCAGCAGGTCCCGCTCCTG , 

2140, BPI-19-MTA-3 , Z46632 , AACTGGTTGGAGACCCCAGG. 

2 14 1 , EPI - 19 -MTA- 4 , Z4 6 6 3 2 . CCTGCAGCAGCTTGAAGCCCAC, 

2 14 2 , BPI - 1 9 -KTA- 5 , Z4 66 3 2 , GCTGAGGTTCTGGAAGAT , 

2143, BPI-19-MTA-6, Z46632 , GTGGCCAGCACCATGTC, 

2144 , EPI -19 -MTA- 7 , Z46632 , TTCTTGGTCTCCACCATGGTCTT, 

2145, EPI-19-MTA-8, Z46632, CAGCGGCTTGGTGGGGTTGCT , 

2 14 6 , BPI - 1 9 -MTA- 9 , Z4 6 6 3 2 , GTCCACTGGCGGTACAG. 

2147 , EPI - 19-MTA- 10 , Z46632 , TGCTTGTCACACATGGG, 

2148 , EPI- 19-MTA- 14 , Z46632 , CTTGGTGGGGTTGCTCAG , 

2149 , BPI - 19-MTA- 15 , Z46632 , AGAGTCAGTTCAAACTG, 

2150, EPI -19-MTA- 18 , Z46632 , AACTTGTTGGAGGCCATCTC , 

2151, EPI- 19 -MTA- 19, Z46632 , CGGTCCGTCCACTGGCGGTACAG , 

2152, EPI -19-MTA- 20, Z4 6 63 2, TGCTTGTCACACATGGG, 

Concatemer Nucleic A cid Sequences of PDE4C gene oligo sequences 
* A j * 1 4 1 1 1 

ATGTCGCATC^TGTCGGCTCACTGCAGCT^ 
TAGCTt3GGATJAGCTG<^TTACA 

GTTTCACCATGTTGGCCAATGTTGGCCAGGCTGGTCTC^ 
CTGG AAAgrGCTGGG ATTATAGGCGATTATAGGCATGGGC^ 
i i ri yi i i i 1 1 1 1 

ATAGCTCTCTTCAGCCCTCTTCAGCCTCCAACT 

TCTGGGATTCTCAGGTC4CACACAGGTGCACACCAC 

TGCCCAGGGTTGCCCAGGCTGGTCTCAACrrcGTCTX^ 

GGGATTAC AGGCA TTTACAGGCATAAGCCACTATAAGCCACTATGCCT 

CTACCGTAGTTTCAGAAACATTCAGAAACAAAACTGGGTAAAAC^^ 

ATGCTCTTCCATGCTCTTGCAGAGAGTTGC^ 

CTCCTC^CtnTCCX^CCCTTTGTC^ 

AATATTTGATAAAGAAGGATAAAGAAGGAAATAATTAAAAATAATTAAGTGACAGAT^ 

GGCTACTAGAGGCTCCAGCAGACACtZAGCAGACAG 

GTAAGAC«mrAAGAGGCTGCCrCrTAGAGCCCCTTA 

GTGCCTCCAATTAGACXXIAATTAGACCCTGGGAGCCCCTGGGAGC^ 

AGGAAAGTGAAGCAGGAGCCACCAGGAGCCACATGGAGCCTCATGG^ 

Tt^TTCCCATCrara 

CTAAA^TGTCTCTTCCC^^ 1 Vl-it X -lVlViVl-RXTCreC^^ 

TCTGGTACtZACTTGGTACt^CTCTCGAT/TGT^ 

GTCJ^GCCCAAGTCTCCCAAAGTCTCCCACAGT^ 

TATGAGGCCGTATGCTJCTCACACtrTTGTCA 

AGATCAGCAO tfTroCAG CA CAGTG CACC^^ 

GCACACXX^US GCTTGTCA CCl lU'ltJTCAC Crri I ' il^^VlV CCTTGGTCTCCAa^TGGTCTA 
Al^i^iv^-AC^TglVlVltiGCCAGaVCOGGCX 
Gortv-i\>uAAGATA CrGGAAGA TATCGCA tjri\;iH^ 
CT<^!AGCAOCGAGGCU'l\X^tX*AGGCGTC^ 

CAGGATACCCCAGGATGGTCCACG ItA^tXACtTrCGTGGATGGCGGTGGATGGCGCT^ 
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CA(^GCCTCXlAGCAGCCrCGAGGGCGGGCGTAGGCCGGCGT 

AGGCTGTTGTGGTAGGCCGTGGTAGGCCACATTGGarr 

TGGGGTCTGCnt^GGATCTGGAATCATCTGGAAltJltJ'l'll^ 

GGLUJOnnx.XX3GCCGGTTCCCACTTACGTCCAC^^ VC WjTTGGTG HJ I'lCTAGC rCCTTCTA 

GCTOCTTGGCCAGTTtjTGGOCAGT^ 

CltSGC'ltjGCACTgrGGCAGAGCGTGGCAGAGCCCATGTAGGCCCATCT 

CCTTGGGCC^CCTTGGGCAGCTCCACCTAGCrcC^ 

GTTCCCX^GCGGOXXKSAGCGGCTCGTTTCGGATGG^ 

TTGGAGGCCATCTCCCCCACTCTCCCCCArcGAGTGCCGGOGAGTGCCGGGTCTG 
TA GCGT OGTCTAGCGTCTCCAATGCCCTCCAATGCCAGCTTCTGCCAG^ 
GGGTTTCCGACG irXMUXX ^CGGGTCCCTGCTGGT^ 
TGCTCCt^ACX3GTCCGCAACGGTCtX;C^GACT^ 

ACAGGAAGGAACAGGAAGGACTCGCGCCGCCTCG^XJCCC^^ 
GCTGGACTGAGGGTCCCTGAGGGTCCAiSGGCCCTCCAG^ 



CGOGGACTCCCGCGGACTTGTCCXX^TCTGTCCGGATCCGAftTAGAAGC^ 
CACAGCTCCTTCGGGGTGCTTCGGGGCTC^^ 
CCTCTGCCCCTTCGCCGACCTTCGCCGACC^ 
CTGCTTGTCCCTG<riTGGCTGCTCCTGGCTGCT^^ 
AGGTCCCGCITXn^GAACTGGTTGGAQACCCCAGGCCTtSCAG 
TGTCCACTGGCXXn'ACAGTGCTTGTCACACATO 
(SBQ ID NO i 2153) 



PDE4D Nucleic Acid Sequences (GEN BANK ACCESSION NO. X611771 

GAATTCCCTGGAT ACAGC CTTTTTATGACTTTTACT^ 

GAGCCATAGACTACTTTATTTAGCCAAAGCAAAAAT^ 

AGGCTCTGGCGCCITQ^AGlt^GAAGCTAAGCACCAGCCTCTGCl^ 

TCGCGGAGCCGCGAGCCAGGATGGAGGCAGAGGGCAGCAGCGCGCCGGCCCGGGCGGGCAGCGGAGAGGGCA 

AGTGTCCGCTACAGCCGCCGCCGCCGCCCCCCCTGCCGCC 

TGGAGACCGGCCACCGGCCCGGCCTGAAGAAATCCAGGATGTCCTGGCCCTCCT^^ 

GGATCCGGGCTAATTCTCCAAGCAAATTTTGTCCACAGTCAACGAOGGGAG 

CGGAGATGACTTGATTGTGACTCCATTTGCrC^ 

CCATCAACAAAGCXZACCATAACAGAGGAGGCCTACCAGAAACTGGGCAGCXjAGACCC^ 

AAGTTTAAAAGGATGCTTAATCGGGAGCTCACCCATCTCTCTGA^ 

GAAGGAAAAGGAGAAAAAGAAAAGACCAATGTCTCAGAT^GTGGAGTCAAGAA^ 

AGGAACTAGAAGATGTGAACAAATGGGGTCTTCATGTTTTCAGAAT 

GTA GATA CTTTAATTACATATCTTATGACTX ^^ 

TGTGTTTAGAGATTTGGAGATTCTTGCAGCAATT^ 

TCTTAGAGAACCATCATTTGGCTGTGGGCTTTAAATTGCTTCAGG 

ATGTCAAAACACATGAATCTACTGGCTGATTTGAAGACTATGGTTGAAACT 

AGATCTGAGCAACCCAACAAAGCCTCTCXIAGCTGTACCGCCAGTGGACGGACCGGATAA 

ATGCTTC^GTGGAAAAATCACAGGTGGGCTTCATAGACTATATTC 

CAGAGCACAATCCCTCAGAGCCCCTCTCCTGCACCTGATGACCC^ 

CAGTCAAGTGGAAGAAGACACTAGCTGCAGrTGACTCCAAGAC 

AAGCCTGTGTCATAGATGATCGTTCTCCTGACACGTAACAGTGCAAAAA 

A TCTG CCAGGACGTTTGTTGAACAAAACTGACCTTGACTA 

GATTTCAGCTTGGTAGAGCItlACAAAGCAGATAAAATCTACTCC 

TTCAGAAGAAAGGCATTGCACAGAGTGAACITAATGGACGAAGCA^ 

GTCTTCCTGATACATGACTGAATAGTGTGGTTCAGTGAGCTGCACTGACCTC 

AAACTATGTTCAGAACTTCATCTGCCACTGGTTATrr^^ 

aUV TTAA CTOATTTOTAGTGATTCAlltjlTim^ 

ACTCTTTCCAGATAAGCAGAGTTGCI^TTCACCAGT G ' l ' l ' l ' l ' lXJlU 'CATTjrGC^ 
(SEO ID NO i 21S4) 



2155, BPI - 19-MTA- 11 , NM_006203 , GTCCACTGGCGGTACAGCT. 

2 1 5 6 , EP I - 1 9 - MTA- 1 2 , NM_0 0 6 2 0 3 , TGTGCTTGTCACACATGGGGCT , 

2157, BPI -19-MTA- 13 , NM~006203 , TTGTCCTCCAAAGTGTCCAA, 

2158 , BPI - 19 -MTA- 16 , NM_006203 , AAGACCCCATTTGTTCA , 

2159, BPI-19-MTA-17,NM_006203,TCTGCCCATGTCTCCCA, 

2 1 6 0 , E P I - 1 9 - MTA- 1 8 , NW_0 0 6 2 0 3 , AACTTGTTGGAGGCCATCTC , 

2161 , EPI -19-MTA- 19 . NM_006203 . CGGTCCGTCCACTGGCGGTACAG , 

2162, EPI- 19-MTA- 20. NMJ)06203 , TGCTTGTCACACATGGG, 

Concatemer Nucleic Acid Sequences of PDE4D gene oligo sequences 

GTCCACTGGCGCTACAGCTTGTGCT^ 
ACAGTGCTTGTCACACATGGG 
(SEQ 10 NO i 2163) 

IL5R-X6U76 Nucleic Acid Sequences (GENBANK ACCESSION NO. X611771 

CGGTCCTCGCCATVi'lVlXJl'lllAGTACTGGTC 
ATGAAAAGATTTCACrrTCTC<XIACCTGTCAATT^ 
AACXJCTCCAAAAGAAGATGACTATGAAACCAGAATCACTTGAAAGC^ 
TTCTXKTTGAACTTCATGCCCCACCAGGGTCTC^ 
TTGGCACAGATGCCXrCIGAGGACACGCAGTATTTTCTt 
CTCAGCAAAGGGCGTGACTGGCrrTGCGG'lt^ 
GATTGAAGGAACTCGTCTtTlCTATCCAATGGGAGAAAC^ 
C ATTCA TCTCAATA ATTGATGATCTTT CT 
CCCTTGAGAGAGTGGTTTGTCATTGTGATTATGGCA^ 
CAAAGATCTCTTTGTAACCACTAACTATGAGAAAGCTGGGTCC^ 
CTCTXSATGAACTnZACACATGCCTCAGTGCC^ 
TAlVlXJ-lTAAAAGTATGGATGCrm^TCCAAATCX^ 
AATTTGCTTGACPCACCTCAGACTTTrCAT^^ 
GAAGAAAGCATTITtSCATCAGCCTGGAGTGAATCATGAACTT^ 
ATGTGTGTGTATGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA 
(SEQ ID NO. 2164) 



2165 , X6 1176 , X611 76 , ATATATTAGCTCTATTATGC , 

2166, X6 1176, X 61 1 7 6 , TAGCTCTATTATGCTTTTAA . 

2 1 67 , X6 1 176 , X6 1176 , TATTATGCTTTTAAATTAGT, 

2168 , X61176, X61176,GCTTTTAAATTAGTrGGTTT, 

2 1 6 9 , X6 1 1 7 6 , X6 1 17 6 , AAATTAGTTGGTTTCAAATG , 
2 1 7 0 , X6 1 1 7 6 , X6 1 1 7 6 , GfrTGGTTTCAAATGATGTAT , 

2171 , X61176 . X61176 ,TTCAAATGATGTATCCTGGA F 

2 1 7 2 , X6 1 1 7 6 , X6 1 1 7 6 . TGATGTATCCTGGATCAGGC , 

2173 , X61 176 , X6 1176 , ATCCTGGATCAGGCCTCTGG, 
2174 . X61176 . X61176 , GATCAGGCCTCTGGAGCTTG, 
2175 , X61176 . X61176 , GCCTCTGGAGCTTGAGATAA , 
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2X76. X61176, X61176 . GGAGCTTGAGATAATTTCTC. 

2177, X6 1176 . X61176 . TGAGATAATTTCTCTCTCTC , 

2 178 , X61176 , X61 176 . AATTTCTCTCTCTCTCTCTC , 

2179 , X61176 . X61176 . TCTCTCTCTCTClXrrCTCTC. 

2180, X6 1176, X6 1176 , TCTCTCTCTCTCTCTC7XTC, 

2181, X6 1176 , X61176, TCTCTCTCTCTCTCTCTCTC, 

2182 , X61176 , X61176 , TCTCTCTCfCTClCT C ATAC . 

2183 , X61176 , X61176 , TCTCTCTCTCATACACACAC , 

2184 , X61176 , X6 1 1 7 6 , TCTCATACACACACATACAC , 

2185, X6 1176, X6 1176, ACACACACATACACAATCTA , 

2186, X6 1176, X6 1176 , ACATACACAATCTACCTAGA , 

2187 , X61176 . X61176 . ACAATCTACCTAGAAAAAGA, 

2188 , X61176 . X61176 . TACCTAGAAAAAGATCATTC, 

2 1 8 9 , X 6 1 1 7 6 , X 6 1 1 7 6 , GAAAAAGATCATTCTAGAAT , 

2190, X6 1176, X61176. GATCATTCTAGAATGTAGGG , 

2191 , X61176 , X61176 , TCT AGAATGTAGGGGGGTGA . 

2192 , X61176 , X61176 , ATGTAGGGGGGTGAGGAATT, 

2193 , X61176 , X6117 6 . GGGGGTGAGGAATTTGTGGC, 

2194 , X61176 , X61176.GAGGAATTTGTGGCTCTCAC, 

2195 , X61176. X61176 . TTTGTGGCTCTCACTTGCTA, 

2 196 , X61176 , X61176 . GCTCTCACTTGCTATAGAAA, 

2197 , X6 1176 , X6 1 1 7 6 , ACTTGCTATAGAAAAGACAG . 

2198, X6117 6 . X61176 , TATAGAAAAGACAGTCTTGA , 

2199, X61176 ,X61176 . AAAGACAGTCTTGAATCCAA , 

2200, X61176, X61176 , AGTCTTGAATCCAAGTTCAT, 

2201 , X61176 , X61176 . GAATCCAAGTTCATGATTCA , 

2202 , X61176 , X61176 , AAGTTCATGATTCACTCCAG, 

2203 , X61176 , X61176 . ATCATTCACTCCAGGCTGAT . 

22 04 , X61176 , X61176 , CACTCCAGGCTGATGCAAAA. 

2 205 , X61176 , X61176 , AGGCTGATGCAAAATGCITT, 

2206 , X61176 , X61176 , ATGCAAAATGCTTTCTTCCT, 
2 2 0 7 , X 6 1 1 7 6 , X6 1 1 7 6 . AATGCTTTCTTCCTCAGATG , 

2208 , X61176, X61176 , TTCTTCCTCAGATGGTAGCT , 

2209, X61176. X61176 , CTCAGATCGTAGCTGAGTGC , 

2210, X61176 , X61176 , TGGTAGCTGAGTGCTACAAT, 

2211 , X61176 , X61176 , CTGAGTGCTACAATTGGCAG, 

2212 , X61176 , X61176 , GCTACAATTGGCAGCTTAAA, 
2 2 13 , X6 117 6 , X6 1176 . ATTGGCAGCTTAAACAGCCA , 

2214 , X61176 , X61176 , AGCTTAAACAGCCAAACGGG, 

2215 , X61176 , X61176 , AACAGCCAAACGGGCACAGC, 

2 2 1 6 , X6 1 1 7 6 . X6 1 1 7 6 , CAAACGGGCACAGCCAGAAG , 

2217 , X61176 . X61176 , GGCACAGCCAGAAGTAAATA, 

2218 , X61176 , X61176 , GCCAGAAGTAAAT ACAGCTG , 

2219 , X61176 . X61176 , AGTAAATACAGCTGGACGTT . 

2220 , X61176 , X61176 . TACAGCTGGACGTTAGCCTT, 

2221, X61176 , X61176 , TGGACGTTAGCCTTAAAAGC . 

2 2 2 2 , X61176 , X6 1176 . TTAGCCTTAAAAGCTGTCTG , 
2223 . X61176 . X61176 . TrAAAAGCTGTCTGTTGTGA, 

2224 , X611 76, X6 1176 , GCTGTCTGTTGTGAATGAAA , 

2225, X6 1176, X6 1176, TGTTGTGAATGAAAAGTCTG , 

2 2 2 6 , X6 1 1 7 6 , X6 1 17 6 . GAATGAAAAGTCTGAGGTGA , 

2227 , X61176 , X61176 . AAAGTCTGAGGTGAGTCAAG , 

2228 , X61176 .X61176 , TGAGGTGAGTCAAGCAAATT, 

2229, X61176 , X61176, GAGTCAAGCAAATTGCAAAG, 

2230, X61176 , X61176, AGCAAATTGCAAAGATTGGC, 

2231 , X61176 , X61176 , TTGCAAAGATTGGCAGGTGA , 
2 2 3 2 , X6 1176 , X6 1176 , AGATTGGCAGGTGAGGAGGT , 

2233 , X61176, X61176 , GCAGGTGAGGAGGTGCTACC, 

2234, X61176.X61176. GAGGAGGTGCTACCCTGTAC , 

2235 , X61176 . X61176 . GTGCTACCCTGTACGGCATG, 

2 2 3 6 , X6 1 1 7 6 , X6 1 1 7 6 , CCCTGTACGGCATGGGGAGA , 

2237 , X61176 , X61176 . ACGGCATGGGGAGAAAAAAC, 

2238 , X61176, X61176 , TGGGGAGAAAAAACATGGCA. 

2239, X61176 , X61176, GAAAAAACATGGCAAAATGC, 

2240 , X61176 , X61176 , ACATGGCAAAATGCTTGGAT, 

2241, X61176, X61176 , CAAAATGCTTGGATGAGTCA . 

2242 , X61176 . X61176 , GCTTGGATGAGTCAACTTCC, 

2243 , X61176 , X61176 . ATGAGTCAACTTCCCTCCTG, 

2245 , X61176, X61176 . CCCTGCTGTAGGTGAGGCGA . 

2246 , X61176, X61176 . TGTAGGTGAGGCGATTTGGA, 

224 7 , X6 11 7 6 . X6 1 176 , TGAGGCGATTTGGATGAAGC , 

2248, X61176.X61176.GATTTGGATGAAGCATCCAT, 

2 2 4 9 , X6 1 1 7 6 , X 6 1 1 7 6 , GATGAAGCATCCATACTTTT , 

2250, X61176 ,X61176 , GCATCCATACTTTTAAGAGA , 

2251 , X61176, X61176 , ATACTTTTAAGAGATACAAG , 

2252 , X61176 . X61176 . TTAAGAGATACAAGACTGGT, 

2253 , X61176, X61176, GATACAAGACTGGTGTGTCT, 
22 54 , X61176 , X61176 , AGACTGGTGTGTCTGGGTGT, 

2255 , X61176 , X61176 , GTGlXffCltJ G U-lVrATTGCT. 

2256. X61176, X61176 . CTCGGTGTATTGCTTCGCAG, 
2 2 57 , X6 1 176 , X6 1 176 . GTATTGCTTOGCAGGTAAAT, 

2 258 , X61176 , X61176 , CTTCGCAGGTAAATTGAGTG, 

2259 , X61176 , X61176 , AGGTAAATTGAGTGTTGCCT, 

2260, X61176, X61176 . ATTGAGTGTTGCCTAAATTC , 

2261 , X61176 , X61176 . TGTTGCCTAAATTCTGAACA. 

2 262 , X61176 , X61176 , CTAAATTCTGAACACCTCTT. 

2263, X61176 , X61176 , TCTGAACACCTCTTAGCCAA, 

2264 , X61176 , X61176, CACCTCTTAGCCAAGAGCCA , 

2265, X61176, X61176, TTAGCCAAGAGCCAGCATCC, 

2266 , X61176 , X61176 , AAGAGCCAGCATCCCTGTTC, 

2267 , X61176 , X61176 , CACCATCCCTGTTCTTTTCA , 

2 2 68, X6 1176, X61176, CCCTGTTCTTTTCACTGAGG , 

2269 , X61176 . X61176 , TCTTTTCACTGAGGCACTGA, 

2270, X6 11 76, X61176, CACTGAGGCACTGAGGCATG, 

2271 , X61176 , X61176 , GGCACTGAGGCATGTGTGAG. 

2272, X61176, X61176, GAGGCATGTGTGAGTTCATC, 

2273 , X61176 . X61176 , TGTGTGAGTTCATCAGAGGA , 

2274 , X6117 6 , X6117 6 . AGTrCATCAGAGGATGCCAA . 
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2 275 , X61176 . X61176 , TCAGAGGATGCCAAAGTGAC , 

2276, X61176.X61176,GATGCCAAAGTGACAGTCAA. 
2 2 7 7 , X6 1 1 7 6 , X6 1 1 7 6 , AAAGTGACAGTCAAAACACA , 

2278 . X61 176 , X 6 1 1 7 6 , ACAGTCAAAACACAGAATCC , 

2279. X61176 , X61176. AAAACACAGAATCCTCCAGG, 

2280 . X61176 , X61176. CAGAATCCTCCAGGGTCTCA, 
2 3S1 , X61176, X61176 , CCTCCAGGGTCTCAACTCCA . 
2282 , X61176, X61176 , GGGTCTCAACTCCAGGCTTC , 
2283 , X61176 . X61176 . CAACTCCAGGCTTCTCTATA . 
2264 , X61176 , X61176, CAGGCTTCTCTATATAACAG, 
22 B 5 , X61 176 , X6 1176 , TCTCT AT AT AACAGATGACT , 

2286, X61 176, X61176, TATAACAGATGACTTCAATT, 

2 2 8 7 , X6 1 1 7 6 , X6 1 1 7 6 , AGATGACTTCAATTTCCGTC , 

2288 , X61176 , X61176 , CTTCAATTTCCGTCTCACTG , 

2289, X61176 , X61176, TTTCCGTCTCACTGGACCCA, 
22 90 , X6117 6 , X6117 6 . TCTCACTGGACCCAGCTTTC, 
2291 , X61176. X61176 , TGGACCCAGCTTTCTCATAG, 
2292 ,X61176, X61176 , CAGCTTTCTCATAGTT AGTG , 
2 2 9 3 . X6 1 1 7 6 , X6 1 1 7 6 , TCTCATAGTTAGTGGTTACA , 
2 2 94 . X6 1 1 7 6 , X6 1 1 7 6 , AGTTAGTGGTTACAAAGAGA , 

2295 , X6 1176 ,X6 1176, TGGTTACAAAGAGATCTTTG, 

2296, X6 1176, X6 1176, CAAAGAGATCTTTGATATTA . 

2297 , X61176, X61176 , GATCTTTGATATTACTTTTT, 

2298 , X61176, X61176, TGATATTACTTTTTGGTGCT, 

2299, X61176 , X61176, TACTTTTTGGTGCTGGAATT, 

23 00 , X61176 . X6 1 1 7 6 , TTGGTGCTGGAATTGGTGGA , 

2301 , X61176 ,X61176, CTGGAATTGGTGGAAACAAC , 

2302 , X61176 , X61176 , TTGGTGGAAACAACTTGATC. 

2 3 03 , X6117 6 . X6 1 17 6 , GAAACAACTTGATCCATAAA, 

23 04 , X61176 , X61176 . ACTTGATCCATAAATGACAT. 

2305, X61176,X61176, TCCATAAATGACATATTTTA , 

2306 , X61176 , X6 1 1 7 6 , AATGACATATTTTACAGATA , 

2307, X6H76.X6 1176, ATATTTTACAGATAAGCGAG . 

2308 , X61 176 ,X6 1176, TACAGATAAGCGAGAGAATT, 

2 3 0 9 , X 6 1 1 7 6 , X 6 1 1 7 6 , TAAGCGAGAGAATTAACAAG , 

2310, X6 1176, X6 1176, AGAGAATTAACAAGATGAAG , 

2311, X61176. X61176 , TTAACAAGATGAAGCAGATG. 

2312, X61176 , X6 1176 , AGATGAAGCAGATGGTTGCC , 

2313 , X61176 , X61176 , AGCAGATGGTTGCCATAATC, 

23 14 , X61176 , X61176 , TGGTTGCCATAATCACAATG, 

23 15 , X6 117 6 , X6 1 176 , CCATAATCACAATGACAAAC . 

23 16 , X61176 , X61176 . TCACAATGACAAACCACTCT. 

2317, X61176, X61176 , TGACAAACCACTCTCTCAAG, 

2318 , X61176 , X61176 , ACCACTCTCTCAAGGGCTTG, 

23 2 0 \ X61176 [ X6 1 176 '. AGGGCTTGTGTTCATCATTt! 
2 3 2 1 , X6 117 6 . X6 117 6 . TGTTnTCATCATTTCCCACA , 

2322, X61176.X6 1176, CATCATTTCCCACATAAATA , 

2323, X61 17 6 , X6 1176, TTCCCACATAAATAGGTTGG . 

2324, X6 1176 , X61176 , CATAAATAGGTTGGCTCCAC , 

2325 , X61176 , X61176 , TAGGTTGGCTCCACTCACTC, 

2326 , X61176 , X61176,GGCTCCACTCACTCCAGAGC, 

2 3 2 7 , X6 1 1 7 6 . X6 1 1 7 6 , ACTCACTCCAGAGCCCTGCC . 

2328, X 6117 6, X6 1176, TCCAGAGCCCTGCCTCTCTG, 

2329, X6 1176, X61176 , GCCCTGCCTCTCTGCACATG , 

2330, X61176,X61176,CCTCTCTGCACATGGAGCTC, 

2331, X61176 , X61176, TGCACATGGAGCTCACTGCT, 

23 32 , X61176 , X61176 , TCGAGCTCACTGCTGCTCTC . 

2333 , X61176 . X61176 , TCACTGCTXXriCTCACTTGA, 

2334 , X61176 . X61176 , CrcCTCTCACTTGAACATCG, 

2335, X61 176, X6 1176, TCACTTGAACATCGTACTTA , 

2336, X6 1176, X6 1176. GAACATCGTACTTAGAAAGA , 

2337, X61176,X61176, CGTACTTAGAAAGATCATCA . 

2338, X61 1 76 , X6 1176, TAGAAAGATCATCAATTATT, 

2339, X61176 , X 6 1 1 7 6 , GATCATCAATTATTGAGATG , 

2340, X61176 , X61176 , CAATTATTGAGATGAATGCA, 

234 1 , X6117 6 , X61 176 , TTGAGATGAATGCATTGGTC , 

2 3 4 2 , X6 1 1 7 6 . X6 1 1 7 6 , TGAATGCATTGGTCATCAAT , 

2343 , X61176 , X61176 . CATTGGTCATCAATTTTTCT. 

2344, X61 176 , X61176 ,TCATCAATTTTTCTATCTGC, 

2345 , X61176 , X61176 , ATTTTTCTATCTGCAAATAT, 

2 3 4 6 , X 6 1 1 7 6 , X 6 1 1 7 6 , CTATCTGCAAATATCCATTC , 

2 3 4 7 , X 6 1 1 7 6 , X 6 1 1 7 6 , GCAAATATCCATTCCTTGTA , 

2348 , X61176 , X61176, ATCCATTCCTTGTATTGTGT, 

2349, X61176 , X61176. TCCTTGTATTGTGTATTTTT, 

2350, X61176 , X61176, TATTGTGTATTTTTACTTCA, 

2351, X61 176 , X6 1176, GTATTTTTACTTCATAATCA, 

2352, X61176 . X 6 1 1 7 6 , TTACTTCATAATCAAAGCAA , 

23 53 , X61 176 , X61 17 6 . CATAATCAAAGCAATGGATT, 

2 3 54 , X6 11 76 , X6117 6 , CAAAGCAATGGATTGGAAAA , 

2 3 55 , X61 176 , X61 17 6 , AATGGATTGGAAAAGCAGAC . 

2356 , X61176 , X61176 , TTGGAAAAGCAGACACTGGT. 

2357 , X61176 , X61176 , AAGCAGACACTGGTTTCTCC, 

2358 , X61176 , X61176 , ACACTGGTrTCTCCCATTGG. 

23 5 9 , X61176 , X6 1176 , GTTTCTCCCATTGGATAGAG . 

2360, X61176,X61176,CCCATTGGATAGAGAGACGA, 

2361 , X61176 , X61176 , GGATAGAGAGACGAGTTCCT, 

2362 , X61176 . X61176 , AGAGACGAGTTCCTTCAATC , 

2363 , X61176 , X61176, GAGXTCCTTCAAT^CTCTGCT, 

2364 , X61176 , X61176, CTTCAATCTCTGCTGTGACA. 

2365 , X61176 , X61176 , TCIC TC CTGT G ACATTCAGT , 

2366 , X61176 , X61176, CTGTGACATTCAGTGGAGGA, 

2367 , X61176 , X61176 , CATTCAGTGGAGGATTTATT. 
2366 , X61176, X61176, GTGGAGGATTTATTTGATCA, 

23 69 , X61176 . X61176 , GATTTATTTGATCAATGGCG. 

2370, X61176 , X61176 . TTTGATCAATGGCGTGAAGG, 

2371 , X61176 . X61176 , CAATGGCGTGAAGGGCAAAC, 

23 7 3 , X61 176 \ X6 117 6 '. GGGCAAACAGCTGATCAAAG^ 
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2 3 7 4 . X 6 1 1 7 6 , X 6 1 1 7 6 , ACAGCTGATCAAAOGGCCTG , 

2375. X61176 , X61176 , GATCAAAGGGCCTGATAGCA , 

2376. X61176 , X61176, AGGGCCTGAT AGCAGAGTGC , 
2 3 7 7 , X6 X 1 7 6 . X6 1 1 7 6 . TGATAGCAGAGTGCTTGCTG , 

2378, X6 1176, X6 1176 , CAGAGTGCTTGCTGGAGCCG, 

2379, X61176,X61176,GCTTGCTGGAGCCGTTAACA, 

2 3 8 0 , X6 1 1 7 6 , X6 1 1 7 6 , TGGAGCCGTTAACAAGCACC . 

238 1 , X61176 . X61176 , CGTTAACAAGCACCGCAAGC , 

2382 , X61176 . X61176 . CAAGCACCGCAAGCCAGTCA, 

2383 , X61176 , X61176 , CCGCAAGCCAGTCACGCCCT. 
2 3 8 4 , X6 1 1 7 6 . X6 1 1 7 6 , GCCAGTCACGCTCTTTGCTG , 

2385, X61176 , X61176 , CACGCCCTTTGCTGAGGATA , 

2386 , X61176 , X61176 , CTTTGCTGAGGATAAAAGTC, 

2387 , X61176 , X61176, TGAGGATAAAAGTCCTGGGA, 
2388 ,X61176,X61176 , TAAAAGTCCTGGGAAACCAG. 
2389 , X61176 . X6117 6 . TCCTGGGAAACCAGCATGCG, 

23 90 , X6 1 176 , X61 176 , GAAACCAGCATGCGATATTT, 
2391, X6H76 , X61176 , AGCATGCGATATTTCTCCCC , 
2 3 9 2 , X6 1 1 7 6 , X6 1 1 7 6 , CX1ATATTTCTCCCCAGTGTG , 
2393 , X61176 , X61176 , TTCTCCCCAGTGTGTCTTTG , 
2 3 94 , X6 1 1 7 6 , X6 1 1 7 6 , CCAGTGTGTCnTTGCTGTAT , 

2395 , X61176 , X61176 , IGTC' r i'TGCTGT A ' n V1T UQ , 

2396, X61176 , X61176 , TGCTGTATTCTTGGCATTCT , 
2 3 97 , X6 1 1 76 , X6 1176 , ATTCTTGGCATTCTTCAGTC . 

2398 , X61176 , X61176 , GGCATTCTTCAGTCCAAGAG , 

2399 , X61176 , X61176, CTTCAGTCCAAGAGCCATAC . 

2400 , X6 1176 . X61176 , TCCAAGAGCCAT ACCTATAG , 

2401, X61176 , X61176 , AGCCATACCTATAGTAGAGA, 

2402 , X61176 , X61176 . ACCTATAGTAGAGAAAATAC , 

2403, X6 1176, X61176. AGTAGAGAAAATACTGCGTG . 

2 4 0 4 , X6 1 1 7 6 , X6 1 1 7 6 , GAAAATACTGCGTGTCCTCA , 

2405 , X61176 , X61176 , ACTGCGTGTCCTCAGGGGCA, 

2406 , X61176 , X61176 , TGTCCTCAGGGGCATCTGTG , 

2407 , X61176 . X61176 . CAGGGGCATCTGTGCCAACA , 

2408 , X61176 , X61176 , CATCTGTGCCAACAAGCCAG. 

2409 , X61176 , X61176 , TGCCAACAAGCCAGGTGCAG , 

2410 , X61176 , X61176 , CAAGCCAGGTGCAGTGAAGG . 

2411, X6 1176, X61176 , AGGTGCAGTGAAGGGAAACT , 

2412 , X61176 , X61176 , AGTGAAGGGAAACTTGGTAT, 

2 4 1 3 , X6 1 1 7 6 , X6 1176 , GGGAAACTTGGTATGACCTT , 

2414 , X61176 , X61176 , CTTGGTATGACCTTAAACGT, 

2415, X6H76 , X61176 , ATGACCTTAAACGTGAATAA , 
2416 .X61176 . X61176 . TTAAACGTGAATAATTGTCT , 

2417 , X61176 , X61176 , GTGAATAAT 

2418, X61176,X61176,AAT 

2419, X61176,X61176,C 

2420, X61176.X61176,T 

2421 , X61176 , X61176 , TTGTGGTGCAAGTTAAATTC , 

2422 , X61176 , X61176 , TGCAAGTTAAATTCACAACT , 
2423 , X6H76 ,X61176, TTAAATTCACAACTGAGGTT, 

2424 , X61176 , X61176 , TCACAACTGAGGTTCCAGGA . 

2425 . X61176 , X61176 . CTGAGGTTCCAGGAGACCCT, 
2 4 2 6 , X6 1 1 7 6 , X6 1 1 7 6 , TTCCAGGAGACCCTGGTGGG , 

2427 .X61176, X61176 , GAGACCCTGGTGGGGCATGA, 

2428 , X61176, X61176, CTGGTGGGGCATGAAGTTCA, 

24 2 9 , X6 117 6 , X6 117 6 , GGGCATGAAGTTCAGCAGAA , 
2 4 3 0 , X6 1 1 7 6 , X6 1 1 7 6 , GAAGTTCAGCAGAAGCCCAG , 

2431 , X61176 , X61176 , CAGCAGAAGCCCAGCTGCTG , 

2432 , X61 176 , X61176 . AAGCCCAGCTGCTGGCCAGT, 

2433 , X61176, X61176 , AGCTGCTGGCCAGT AGTGAG . 

2434 , X61176. X61176 , TGGCCAGTAGTGAGTGGTCG, 

2435 , X61176 , X61176 , GTAGTGAGTGGTCGTTCTGC , 
24 36 . X6117 6 , X6117 6 , AGTGGTCGTTCTGCAGGATG , 
2437,X61176,X61176, OGTTCTGCAGGATGGTCCGC, 
2438 , X61176, X61176, GCAGGATGGTCCGCACACTT, 

2439, X6 1176, X61 176, TGGTCCGCACACTTGCTGAA, 

2440 , X61176. X61176 , GCACACTTGCTGAAAAGCCT, 

2441 , X61176, X61176 , TTGCTGAAAAGCCTTTGTGG , 

2442 , X61176 , X61 17 6 . AAAAGC C ITTGTG GAGGATG , 

2443 , X61176 , X61176, CTTTGTGGAGGATGGTTACA, 

2444 , X61176, X61176 , GGAGGATGGTTACACATTTG, 

2445 , X61176, X61176. TGGTTACACATTTGCTTTCA, 

2446 , X61176 , X61176 , CACATTTGCTTTCAGTCATT. 

2447, X6 1176 , X61176 , TGCTTTCAGTGATTCTGGTT, 

2448 , X6 1176, X6 1176 , CAGTGATTCTGGTTTCATAG , 

2449 , X61176 , X61176 , TTCTGGTTTCATAGTCATCT, 

2450 , X61176 , X61176 , TTTCATAGTCATCTTCTTTT, 

2451, X6 1176, X61176, AGTCATCTTCTTTTGGAGCG, 

2452 , X61176. X61176 . CTTCTTTTGGAGCGTTTATT, 

2453 , X61176, X61176 , TTGGAGCGTTTATTTTCACT, 

2454, X6 1176, X6 1176, CGTTTATTrrCACrTGATAT, 

2455, X61176, X61176, TTTTCACTTGATATTCTAGA, 

2456 , X61176 , X61176 , CTTGAT ATTCT AGATT AACA . 

2457 , X61176, X61176, ATTCTAGATTAACATTCCTT, 

2458 , X61176, X61176,GATTAACATTCCTTTGCTCT, 

2459 , X61176 , X61176 . CATTCCTTTGCTCTTGATCA. 

2460 , X61176 ,X61176, TTTGCTCTTGATCAGGATTT, 

2461 , X61176 . X61176 . CTTGATCAGGATTTGGTTTC. 
2462 , X61176 , X61176 , CAGGATTTGGTTTCCATTGT, 

2463 , X61176 . X61176 . TTGGTTTTGCATTCTAAAAGA. 

2464 , X6 1176, X6 117 6, TCCATTGTAAAAGAACTTGA, 

2465 , X61176 , X61176 , GTAAAAGAACTTGAGCCAAA, 

2466 , X61176 , X61176 , GAACTTGAGCCAAACCAGTA. 

2467 , X61 176 , X61176 , GAGCCAAACCAGTAACTTTA , 

2468 , X61176 , X61176 , AACCAGTAACTTTAATGG7G , 

2469, X61176, X61176 , TAACTTTAATGGTGAAATTG , 

24 70 , X6 1 176 , X61176 , TAATGGTGAAATTGACAGGT, 

2471 , X61176 . X61176 , TGAAATTGACAGGTGGGAGA, 

2472 , X61176. X61176.TGACAGGTGGGAGAAGTGAA, 
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2473 . X61176 . X61176, GTGGGAGAAGTGAAATCTTT , 

2474 , X6117 6 , X61176 , GAAGTGAAATCTTTTCATCA, 

2475. X61176. X6U76 , AAATCTTTTCATCAGGAAGT. 

2476 . X61176, X61176 , TTTCATCAGGAAGT AAGTCA , 

2477 . X61176, X61176, CAGGAAGTAAGTCAGCTTGC, 

2478 . X61176 , X61176, GTAAGTCAGCTTGCAGTATC, 

2479 . X61176, X61176 , CAGCTPGCAGTATCTCAGTG, 
2 4 S 0 , X6 1 1 7 6 , X6 1 1 7 6 , GCAGTATCTCAGTGGCCCCC , 

2481 , X61176 , X61176 , TCTCACTGGCCCCCAAAAGG, 

2482 , X61176, X61176 , TGGCCCCGAAAAGGATGAGT, 
24 8 3 . X61 1 76 , X61 1 76 , CCAAAAGGATGAGTAATACA , 
2484 . X61176 . X 6 1 1 7 6 , GGATGAGTAATACATGCGCC . 
24BS,X61176,X61176. GTAATACATGCGCCACGATG , 

2486 , X6 1176 . X61176 , CATGCGCCACGATOATCATA, 

2487 , X61176, X61176 , CCACGATGATCATATCCTCT , 

2488, X61176 , X6 1176, TGATCATATCCTSTCTACAG , 

2489, X61176.X61176, TATCC1X3TCTACAGAOGATC , 

2490, X61176. X61176 , GTCTACAGACGATCCTCTTG , 

2491 , X61176 . X61176, AGACGATCCTCTTOTTCCGA. 

2492 , X61176, X61176, TCCTCTTGTTCCGACCAGTA, 
24 93 , X61176 . X61176 , TGTTCCGACCAGTACTCAAC, 

2 4 94 . X6 1 1 7 6 , X 6 1 1 7 6 , GACCAGTACTCAACAGAAGA . 

2 4 9 5 . X6 1 1 7 6 . X6 1 1 7 6 , TACTCAACAGAAGATGGCGA , 

2496 . X61176 . X61176 , ACAGAAGATGGCGAGGACOG, 

Concatemer Nucleic Acid Sequences of IL5R-X61 176 gene oligo sequences 

ATATATTAGCTCTATTATGCTAGCTCTATTATGCTTTTAAT^ 
CCTGGATGATGTATCCTGGATCAGGCATCCTGGATCAGGCCTC^^ 
TCTCTXTCTCTCTCTCTCTtTrCTCTCTCTCTCTC^ 
ACACACATACACAATCTAACATACACAATCTACCTAGAACAATCTACCT 
GTGAATCTAGGGGGGTGAGGAATTGGGGGTGAGGAATTTGTGGCGAGGAA 
ACAGTCITGAAAAGACAGTCTTGAATCCAAAGTCT^ 
TGATGCAAAATGCT77TATGCAAAATGCTTTCTTCCT 
AGGCTACAATTGGCAGCTTAAAAT/IGGCAGCTTAAAC^ 
TACAGCTGAGTAAATACAGCTGGACGTTTACAGCTGGAC^^ 
GAATGAAAAGTCTGGAATGAAAAGTCTGAGGTGAAAAGTCTG^ 
AGATTGGC^GGTGAGGAGGTGCAGGTGAGGAGGTGCTAC(X^GGAGGTGCTACXX 
ATGGCAGAAAAAACATGGCAAAATCCACATGGCAAAATGCTTGG^ 
TAGGTT^GGCGATGTAGGTGAXSGCGATTTGGATGAGGCGATTTGGATGAAG 
AAGAGATACAAGACTGGTGATACAAGACTGGTGTGT^ 
AGTGAGQTAAATTGAGTGTTGCCTATTGAGTGTTGCCTAAATTC^^ 
GCCAGCATtXAAGAGCCAGCATCCCTGTTCCAGCATTCC'll/ri^ 
CATGTCTGAGTTCATCTGTGTGAGTTCATCAGAGGAAGT^^ 
CCAAAACACAGAATCCTCCAGGCAGAATCCTCCAGGGTC^ 
AGATGACTTATAACAGATGACTTCAATTAGATGACTTCAATTTCCGTCCT^^ 
TCrCATAGTTAGTGTCTCATAGTTAGTGGTTACAAGTTAGTGGTTACAAAGAG^ 
TACTTTTTGGTGCTGGAATTTTGGTGCTGGAATTGGTGGACTGGA^ 
ATTTTAAATGACATATTTTACAGATAATATTTTACAGATAAGC^ 
CAGATGGTTGCCAGCAGATGGTTGCCATAATCTGGTTCCCATAATCAC^ 
CTCAAGGGCTTGTrGTTCAAGGGCTTGTGTTCATCATT^ 
ACTCGGCTCCACTCACTCCAGAGCACTCACTX^ 
TGCTGCTCTCTCACIXKrrcCTCTCACTTGAC^ 
ATCAATTATTGAGATCCAATTATTGAGATGAATGCATTGAGATA^^ 
ATCTATCTGCAAATATCCATTCGCAAATATCGATTCCTrGT 
CAAAGCAAC^TAATCAAAGCAAT^GATTCAAAGCAATGGATTGGA 
CCCA77TGGATAGAGCCCATTGGATAGAGAGACGAGGATAGAGAGACGAGTTCCTA 
CTGTGACATTCAGTGGAGGACATTCAGTGGAGGATTTATTGTGGAGGAT^ 
AGCTGAGGGCAAACAGCTCIATCAAAGACAGCTGATCAAAGGGCCT 
GAGCCGTTAACATGGAGCCGTTAACAAGCACCCGTTAACAA^^ 
TTGCTGAGGATAAAAGTCTGAGGATAAAAGTCXTrGGGATAA 
TGTAnTCTCCCCAGTGTGTCTTTGCCAGTGTGTCTTTG 

AGAGCCATACTCCAAGAGCCATACCTATAGAGCCATACCTATAGTAGAGAACCTATAGTAGAGAAAATACA 

CTCAGGGGCATCTGTGCAGGGGCATCTGTGCCAACACATCTGTGCCAACAAGCCA 

ATGGGAAACTIXXn'ATGACCTTCTTGGTATGACCTTAAACGTATC 

ATTCTGCAAGTTAAATTCACAACTTTAAATTCAC^ 

iTCGCACACTTTGGTCOGCACACTT 
GCrGAAGCACACTT GCTGAA AAGCCTTTGCTGA 
CTTTCAGTGATTTGCTTTCAGTGATTCTGGTTCAG^ 
GGAGCGTTTATTTTCJiCTCGTTTAlTTTCACTTGATATTT^ 
A7XATTIt3CTCTTGATCAGGATTTCTTGATXyW3GATTTGG^ 
CAAACCAGTAGAGCCAAACCAGTAACTTTAAACCAGTAACTTT 
GAGAAGTGAAATCTTTOAAGTGAAAT CnTr CATCAAA^ ^ 
TGGCAGTATCTCAGTGGCCCCCTCTCAGTGGCCCCCAAAAGG^ 
TGATCATACCACC^TGATCATATCCIXriTGATCATATCCTGTCT 
GACCAGTACTCAACGACXAGTACTCAACAGAAGATACTCA^ 
(SEQ ID NO. 2497) 

Concatemer Nucleic Acid Sequences of all gene sequences 

CECACCTGCGTCTCCGACTACATGAGCATVrCT 

TCAAACXXaWX3GGCCCAGGAAAOTX3ACAG?TTC^ 

GAAAACGACCCGCCAGATTTCAGAATCTATAACGTGA 

CACC7XSGAGTGAGTGGAGCCCCAGCACCAAGTGGCACAAC7XCT 

TCACCAAGATTAAGAAAGAATGGTGGGATCAGATTCCCAACX:C^GCC^ 

CCACACTGGAAGAA TTGTCTT ACCAAGCTCTT G CCCT G TTT^ 

GGAGATCAGCAAGACAGTCCTCTGGCCAGAGAGCATX!A^ 

AGAGCAGCAGGGATGACTTCCAGGAGGGAAGGGAGGGCATTG^ 

CGACtrrTCGGGAAGTACGAGTGCTXACATGCCCTGGGAT^ 1 IX'JMV 1UCCAGCCCGACCCAGAG 

TCCAGACAACCTGACTTGCACAGAGACGCCCCTCGTC^ 

TGGAGGAAGTAGAACCCGAGATC^XXZT^GTGTCCCCCAGC'l CI VraACXX^CCACTTnGCXXXAACCrtlAG 

CAG IX i C 1G rGTCCCCAGAGAAATTJTGG G ITTG GGGCTAGCAGTtK3GGAACAGGGOTATAAG C^ 1 l U IJ CAAGACCTCATTCtrrOCCTGCeCTGCGGAC^^ 
OCCCTTGTCGACAGCCTGGGCAG^ 

orrcATCATctrrwx»7xcTGaxxrrGGC^ 

CAGATGAGGACTAGGGC1TATCCATCCCTGGGAAATGCCACCTCCT 
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GGCTGCAGAGACTGGACCCCGCCCAGCATTGGGCTGGGCTCGCCAC^ 

AACGACrmrrrGGCTGCTCCCTtX^CAGCTTCTGC^ 

CGAGCCTAGAAACrAACACAGCCATCAAGGGAATGACTTGGGCGG^ 

TGCTGGAGGCAGAATCCCGGCTGTCAAGGGGTtmxa«rrrAAG 

CTCGTATGCATGGAACCCCCAGAATAAATATGCTCAGCCACCCIXTTGGGCC^ 

GGGTTGAGTAATGCTCGTCTGTGTGTTTTAGTTTCATC^ 

CGAGCATAGACACGACAGACACGGTCCTCGCCATCTTCTGT^ 

TGCAAGCTGACTTACTTCCTGATGAAAAGATTTCACTTCTC^ 

CTAGAATATCAAGTGAAAATAAACGCTCCAAAAGAAGAT^ 

ACTACTGGCCAGCAGCTGGGCTrcTGCTGAACTTCATGCCC^ 

CCCTTCACTCCACCTXX^lTglUXXX^CAGATGCCCCI^ 

TGGTTTCCCAGGACTTTTATCCTCAGCAAAGGG{X^ 

TCCACTCAATGTCACAGCAGAGATTGAAGGAACTCG'rCTC 

TAGAAAAATTGATGACCAATGCATTCATCrCAATAATro 

GTGGGAAATGATGAACACAAGCCCTTOAGAGAGTGGTTTGTCATTC^ l^XJrrA ATTCTCTOXrrrATCTGTAAAATATGT^ It; I' lUU CACCAAT 

TCCAGCACCAAAAAGTAATATCAAAGATCTCTTTGTAACCACT 

CATTAATTAATTAACTCTCTAGGTACTGTTATCTTCATTTTATAAACA^ 

TCTATTTCX^OGAGGTC^TGAGTGCGAAAGAGGGACTAGGGGAACAATGATTAAC^ 

ATTGTACCACAGCCCTGACATGAACACCTCATGGCAGC^^ 

GCTGATATTTTTCAGATAAGTACCCCTTTTATAAAAATCX7^ 

AAAAATGCAAAATGTAGTACTTCTTCCATCAAAGGTAGACATGCACT 

TATTTGTCATTGGCCTGGTTGGAAACATCCTGGTGGTCCTGGTC 
TTCTt^TCGACTACAAGTTCAAGGATGACT^^ 
GGCCATCGTCXACGCC tj ' ltji T lXj CCTTXiCGGGCACGGACCGTCAC 
TCACTCACCA£!ACCTGCAGCCrrCACrrTTCC^ 

ATAAAGATTCTGCTAAGACGACCAAATGAGAAGAAATCCAAAGCTGTCCGTTTGAT^ 

CCTGTTCACCCATGAGTGTGAGCAC^GCAGACATTTGGACCTGGC^ 

TGCGGCAGTTGTTCCACAGGCGTGTGGCTGTGCAC^ 

CTCAGACCATAGGAGGCCAACCCAAAATAAGCAGGCGTGACCTGCCAGGC^ 

AATGTAATOOTGGCCTGGGG CrTCTC UWSGCTTCroGGGCTTCAg 

GCTTGOACTC&AGCAAGATTTCAGATTTC 

TAAGCCATGGGAGACACTGATGTATGAGGAATTTClttl'^^ 

TCAGTAGCOtGCATCTCCCTCCCCTTCACTO 

GGAACTAAGAAAGCCCTTAGGAAGAATTTTTATATCCACT^ 

TTCCATTTACCCrrCTTTTCTOACTATTTTTCAGA^ 

CTTTTTGTTCTTCATCTAAGCCTTCTGGTTTTATG^ 

AGGGGGTTGGGAGGAAAGTGTCTACTAGGAGGGTGGGGTGAGATTCTG^ 

aaatacaggaggctccgaattatgaccaac^tctacctgcrcaacctggcca 
gtctraagctcctctcagggttttatcacacaggcttgra 
gtgtcatcaccagc^tcgtcacctggggcctggcagtgctagc^ 
tggmxsc&ttrccacactctgagaatgacca^ 

gctcatttttgtcatcatggcggtc1 1'ltxtjvttttctggacaccctacaatgtggctatccttctc^ 

tggtgacagaggtgatcgcctactxrccactgctgcatgaacccg 

ccattccttcctagtgagaagctggaaagaaccagctctgt^ 

acacattaagccttccagactcacctctaaaacagt^ 

accitcagcctccaacatgtfvaggtctccgcagcacttctgtc 

agataccccttcagktgactagagaggtacaggagaatcaccagtggcaaatc 

atgaagtatctggaccaaaaatctccaactccaaagccataaataatcacc^ 

gtccaaagggcatgggttttattatatatatatatattttttttttaaaaaaa 

cagattctttaccccctgggack:cccaattcgatcccc^ 

rtgtgaacccaaagtgtgactcjvttaaatggaagtaaatgttg 

GCTGCTXXrrCATAGCAGCTtKTCTTCAGCCCCCAGGGGCTCGCTGGGCCAG^ 

GTGGCAAATGTCCCCAGAAAGCTGTGATCTTCAAGACCAAACT 

ATAATCACCATTTTTGAAACCAAACCAGAGCCTGAGTGTTGCCTAATTT^^ 

TTTTTTT AAAAAAAAAOGTATTGCATTTAATTTATTGAGGCTTTAA 

GTCACGTGTGGGCAATGTTCCCCCTCTCCTC^^ 

TTGIUU'iAGGAATACATAAAGTATGTGCRTATTTTATTATAGTCACTAGTTGTAAl'1'1'1 1'1'11»XUGGAAATCCACACTGAGCTGAGGGGGCCACATATTCCCCTCC'1U' 1'1'CGAAGGCAAGATCCAGATGGATTR 

AAAAATGTACCAAGTCCCTCCTACTAGCTTGCCTCrCTTCTGT^ 

CCCACACTGTCTGCTCCCTATAAAAGGCAGGCAGATGGGCCAGAGGAGCA 

CTTCTGTGGCTGCTXK7rCATAGCAG<ntX:CTTCAGrc 

ctcactgcaaattctccattt^aaaaatagggaaaca 

gggccgctgggtgcatccttacccagctatccttacagtgtt^ 

tgttaattcgactccaggacagctttcagagacagtggct 

tcccatactctggtgacaaatttactgagtgtatcggtccc^ 

tactaaatatctataatgtatgggctcaggcttctgcattttatactcaggattcta 

aggatggagaatatttck7igaaaattaccatgaccatcacatggcca 
cacagggoaggatgctgaagacacaggacagcatcctccagacacataagacttcagag 

GTCTATGTATCaTCATGTGXyrrCA , r iU U - lU , lVlXrXl> " nCA ' l , l , l 

GAGAATCACCAGTGGCAAATGTCCCCAGAAAGCTGTGATGTAAGTAAATAAAG^ 

CTCTATGGTCCAATTCATTAATTTTCACAAGTGAGTGTTO 

CTAACCCAAGAGTCTCATCCTTCCTCCTtrrCCGTAGCAACCCTTTGTCCAGGC^ 

CAGCTTCAAGACCAAACTGGCCAAGGATATCTGTGCCGACCCCAAGAAGAA 

CAGAGCCTGAGTGTTG<XrrAATTTGTTTTCCCTTCTTACAA 

TTTAATTTATTGAGGCTITAAAACTTATCCTCCATGAATATCAGTTATTTT^ 

CTCCTCTCTTCCTCCCTGGAATCTT^ 

CCAGCAGTCGTCTTTGTCACCCGAAAGAACCG^ 
TGCCnnTTCTGCTTGCTCTTGTCCTAGCn^ 
TGGCTCAGCCTTGTAATCCCAGCACTTTGGGAGGCCAAGGTC 
GTAGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGAGG 

ATTGTGCCACTTCACTCCAGCCTGGGTGACAAAGTGAGACTCCGTCAC^ 

AGCTCTGGCTTTGCCTTGGCTTTGCAAGGGCTCTGTGA 

CAAACATGAAAAATCGGGG'ITCAACCCCCAGGGACITGCTC^ 

CCAGCAGGTGTCCCCAGAAGGCTGTCATCTTCAGAAC^ 

CTCTGCrAOCCCTACrGAAATCAAGCTOGAgrACXyrG^ 

ATGTACTATXTTGTl'AAGfrAAT^lTlXSCTATTAl'riXiACriX/ritJL 

ACTATGAQCTQCTGGCAGTGQ G T T T G 1 ATTCGGTTCCCAGGGGTTGAGAGCATGCCTGTGGGAGTCATGGA IG lUftATGTGAGGTCTTGCTAAATAT 

GTTATTGTGGAAAGATGAATGCAATACTAGGAClTXrrGAC^ 

AAGTGTCTCTCTTCCTGCITAAACCTCTG^ 

GGACTX3C(7ITGTCAGGGAGTGAGTGCTCCATCATCGGGAGAATCCA 



TTt»AAAGCCACCACGGTGACCAGATGGCGCAGAAATCCr^ 

GCTTX^AGCAGATCTGAGCAGCTTCAAGTCCCAGGAATT^ 

GCAACACGTGCCCTGAAAAGTGGATCAACTTCCAACGGAAG^ 
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ACTTCGACCIXyUUXXSAGAGTTTATC^ 
ACGCCTTCIXKXSACCGTAAGCTGGGCGCCTGGGTGTGCGAC^^ 

ATGGATACAGCCAGGCCCAGAGCAAGACCCTGAAGACCCCCAACCA 
ACATCTCCCGCTCCTCTATGGCCCCTGCCTTCCCAGGAGTAC^ 



STCCCTGTGACAT 

GATGGGAGTGCCCCCAACAGCACCCTCTXXAGATGAGAGTTA 
CAGqrFGCATCAATAAAATGGGGCAGTGATGGCCCCATGGA 

CTGATTCAACACCCTCCTGACAAAAAAAGAAAAAGAAAAAAA 

CTCCAAGCCAGGGTGAGTGCAGACTCCTGCTTAAACCT^^ 

ATTCrrcCCCGCTG^GTGGACTGCGTTCrr^ 

GGGACTCAGATCGTGCTOCTGGGGCTCGTGACCGCCGCTCTGT^ 

TCAAGTTTCCAAGAACrTGGAAAGCCACCACGGTGACCAGAT^ 

CCTGQAACCrGAACGGGCTTCAAGCAGATCTGAGCAGCTTCAAG^ 

TCCAGCGG CTTTGTGTC CAACACGTGCCCTCAAAAGTtjGATCAAT^ 

CAGCATCCACAGCCCX3GAGGAGCA£X^CTTCCTCACCAAG 

ACTGGGCTCCAGGGGAGCCCACCAGCCGGAGCCAGGGCGAGGA 

ACTCCGCCAGCCAGCGAAGGTTCtXCGGAGTCrCATGGGACCTG^ 

TGAAGACCCCCAACCACGOCCTAAAAGCCr CTTTGTG GCTOAA 

AACAGCACCCTCTCCAGATCGGAGTGGCCCCAAQIGCACCCTCTCC^ 

TGAGTCCTCCTGTCCAGCCTGCATCAATAAAAIXSGGGCAGTCATGGCCTC 

CGCTGCCCGCACTCCTGGTCCTGCTOGGGGCTCTGTTCCCAGGAC^ 

CAGCCCAA tJriXflltjG GCATAGAGACCCCGTTGCCTAAAAAGGAGTTXSCTCCTGC^ 

TGGGCAGTCAACAGCTAAAACCTTCCTCACCGTGTACTGGACTCCAGAACGGGTG 

GGGCCAACCTCACCGTCGTGCTGCTCXGTGGGGAG 



GTCTCAGAAGGGACOiAGGTGACAGTGAAGTGTGAGGCCC^CCCT 

AAAATICCCAGCAGACTCCAATGTGCCAGGCTTGGGGGAACCCATTGCCCGAG 
CTC1GTCXXXX:CAGQAGCACTCAAGGGC»GGTCACCCGCGA 

GTACCTCTATAACCGCCAGCGGAAGATCAAGAAATACAGACTACAACAGGCCCAAAAAGGGA 

CCCATATTGGTGGCAGTGGTGCCACACTGAACAGAGTGGAAGACATA 

ACCTGCACACCTAAAACACTAGGCCACGCATCTGATCTGTAGTCACATGACTA^ 

GACATAGCCCGACCATGAGGACATACAACTGGGAAATACTGA 

CACTTtXTTGACGGATGCCAGCTTGGGCACTGCTGTCTACTGA 

TGOXTCACGGAGCTCCCAGTCCATGTCACATrCAAGGTCAC^ 

CCCAGAAGGAGTGATTTTTCTATCXSGCACAAAAGCAOTATATGGACTGGTAATG 

CACCCACATAC ATTT C TO CCAGTGTTCACAATGACACTCJIGCGGTC 

GCAGCTCCAOTrrCCTGCAGTGATCAGGGTCCTGCAAGCAGTGGGGAAGGG 

CTCTGTCACCCAGGCTGGAGTIGCAGTGGTGCAATCATGGTTCACTGC^ 

ATTTGAlU'lU'lTiU'rri'lU'l^'ltJAGAGACGGGGTCTCGCAACATTGCCCAGACT 

TTGGATAATGTTTGCAGCTTCTCAAGCTTTTAAAATCt^ 

GAACCCAGATAGATAGTCCACTCAATGGGAAGGTGACGAATGAGGGGACCACATCT 

GAAAAAGGAATCCAGGtXSGAGATCTACTCTTTTCCTAAGGATCCAGAC^ 

GATAGACTTACTGAAAGGAGATCATCTCATCAAGAGTCAGGAATTTC^ 

TTTGCCGAGCTAAATTACACATTGATGAAATGGATTCTG^ 

GGTGGCTCTGTCACCATGACCTCnTCCAGCGAGGGTCTACCAGCT^ 

GGAAGATTCTGGAATTTATGTGTGTGAAGGAGTTAATTTGATTGGGA 

GAGACT<^GTCATGTTGACATGTAGTGTCATGGGCTGTGAATC 

GTGAGTTTTGAGAACGAACACTCTTATCTGTGCACAGTGAC^ 

TGGGAGCTCTGTCACTGTAAGCTGC^GGTTCCTAGCGTGTACCC^ 

AGAACAAAAGTTTGGAAATGACCTTCATCCCTACCATTGAAGATACIX^ 

GTCAATGTTGCCCCCAGAGATACAACanxrrrGGTCAG^ 

TAACGGGGAGGTACAGCCTCTTTCTGAGAATGCAACTCTCACCTTAATTT^ 

TCCAAGTTACTCCAAAAGACATAAAACTTACAGCTTTTCCTTC^ 

ACAGGAGACACAGTACTAAAATCTATAGATGGGGCCTATACCAT^^ 

TCAAGGAAGAGAAAACAACAAAGACTATTTTTCTCCTGAGCTTC^ 

TTACACGGGGGCCCTGGKn'CTGAGTCATCCACTTCCT 

GAGTGGCGAGGGTAAGTCCCCACTCTCAGAGACCCTGACATCAG 

GtTTCCATTCTTCACCCCACAATCTGTAGCCCCCAGCCCTGCCCTGTGAGGCC^ 




ATTTCCTCTGAAGCAGGTGAAGGTCCCCATAATGGAAAACGAC^^ 

AGACGACGTCCGCATCGTCCGTGACGACATI 
GACCTCTGACCTTCCX^GGGCGACTCCGGAGGGCCCCTG^ 
CACCTACTACTTGGACTGGATCCACCACTATGTCG^ 

CTGCACCGGGCCCTCCAGCCCTCCCCTOCCCAQATAGCTGGTGGTGGG 

GGGAGAGAAGGGGTCCAGGTGTGCTGAGGACACCTGCCACAGTGTGAG 

CGCXTTACGCGGCCXrCTGCCCCAGGCCAGGCCCTGCAGC 

GGGGCTCCCTCATCCACCGCCAGTCWGTGCTGAC 

AGCAGGATCATCGTGCACCCACAGTTCTACACCGCXXy^ 

CCCCCCCGGGATGCCGTQCTX 3 GGTCACTGGCTGGGCOGATOTTC 

TTGGCGCCTACACQGGAGAOGACGTCCGCATCGTCCGTC^CGACATGCT 

GOXMSCGTGGTCAGCTGGGGCGAGGGCTGTGCCCAGCCC^ 

CTIGGGTCRCTGGAGGACCAACCCCTGCTGTCCAAAA 

TCATTAAAGTGCATGOAAATCACAGGOGGGCTAAGTCTCCAA 

TCACACACCTGTCAGAAATGAGCAGGTCCGGAAACCAGGTCTCAGAGTAC^ 

CX^CCAAGACCCrCCCAGCCGCCCCCGCCCCCTGTAC^ 

CGATCAAGAAGAGCTCCTGGCCCAAGAACTGGAGAACCTGJ^ 

TGCTGAAGAAATTCCGCATCCCGGTGGACACGATGGTGACATA 

CTGGCCACGCCTGCACTAGATGCAGTGTTCACGGACCT^ 

GCTCATGTACAACGATGAGTCGGTGCTCGAGAATCA^ 



CTCCSGAACATGGTGCACTGTGCGGACCTCAGCAACCCC^ 

C^GCCCCATGTGTGACAAGCACACTGCCTCCGTGGAGA^ 

TGGAGGACAACCGGGACTGGTACTACAGCGCCATCCGGCA 

GAGGAGGAAGAAATATCAATGGCCCAGATACGGTGCACAGCCCAAGAGGC^ 

GGAAGTTATGGCACAGGAAGCATCCCTGGAGGCCX^yrrGGAGG 

GAGCACCAGGCTGCCAAGAGGGCTTGCAGTGCCTGCGCAGGGA 
TTAC R: i GnTi i U Untn7UnGCTOC l ^ 
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TATCTAACATTtXXrrGCCAATGU'l W lVn'AAA ^ 
CCTTGGCA.GAGAGGACAGGGGTGGGC'lU'lUtJ-l'ICAAAGGGTCro 
AAAATGAGAAAAAGCTTTCCTCATlTlTlVriXav^^ 
GTTTTAGGACACATTTATGCAGATGAGCTTATAAGAGACCGTTCCC^ 

TATGGACAGCCTGCAGCCGCTCCAGCCTAACTACATGCCT^ 
CCTACXXXJl^lUK^GTGAGATGGCTTCTAACAAg 
CAGAATGATGTGGAGATCCCATCTCCTACCCAGAAAGACAGGGAG^ 
CTTTGGAGTCAACACTGAAAATGAAGATCACXrrGG^ 
TCGAGGAAAGAGACCTCCTAAAGACATTCAGAATCr^ 
TCGACCt ^ TGTlXlH X XHTTCTACACCAGCATTAG^ 
AAATTCAGAAtnTGCTTTGATGTATAATGATGAATCTGTGTTG 
TOVG«AAGATGCrrTATTGACATGGTGTT 
GATCGCATTCAGGTCCTTCGCAACATGGTACACTGTGCAGA 
GAGGGGAATGGAAATTAGCCCAATGTGTGATAAACACACAGCTTCTGTG 
ACATTCTCGATACCrTAGAAGATAACAGGAACTGGTATCAGAGCATGATACCT^ 
GATCAGGAAGATTCTGAAGCACCTGAGAAGGAGGGAGAGGGACACAG^ 
AGACAAGTCCCCCXrTGGATACATAATCCCCCTCTCCCTGTGG^ 
GGCCTTTCAGTTACTTGAGTTTGGAGTCAGAAAGCAAGACCAGGAAGO^ 



CTGATCAAGACACATGGCTTGAAAATGGAAGACACAAAACTT3AGAGATC 
CCL- lU -l X»n VlXJCCAACCT(nxriX« X^TlTin CTAAA^ 

TCTGGAAAAGGGAAAGAAAATAGTCTTC C " l " ltJ ' rriX. M ri\j GGCAATATCCTTCACT^ 
GTCTGCATAGAACTCAGCAGTGTCCCClt ^ ltJlXriVr i XJ G ^ 



CCTUtJTClTGCACTGCCTTCTGCGCTAACACC^ 

TTAAATTTGTGTAGAAAACTCTGCCTAAGAGTTACGACTTTTTCTTGT^ 
TTGTTCAAAGOriXrrGCC Ci ' lUXJC CTCCCTGAG^ 

TGATAGGGGCAGGGGCAATGGGATGTAl»rri"lTACCCAGGTTCTATCCAAATCTATGTGGG^^ 
AGATC AriV lTC l t ^nv r iVlU AAlXXTTCC^^ 



GCATGGAGAACCTXSGGGGTCGGCGAAGGGGCAGAGGCTItXrAGCAG 
CGCTTCTATTCGGATCCGGACAAGTCCGCGGGC 

CCATG*TCTCGGAACTCCTCTGTGGCCAGCGACCTACATGGAG^ 

GCAGACCCGG<^CTCGGTGGGGGAGATGGCCTCCAACA^ 
ACCAGCAGACCGAGGTGGAGCTGCCCAAGGTGACCGCTCAGXSAGG^ 

GGACCTGCTGAAGACATTCCAGATCCCAGCAGACACACTGGCCACCTACCntjC^ 

CCriX^CTGTGGGCTTCAAG<7IX3CTCCAGGCAGAGAAC^ 
GGTCATTGACATGGTGCTGGCCACAGACATGTCCAAACACATGAAC 
AGGTCTTGCAGAACCTGGTGCACTGTCCrGATCT^ 

GACATCAGTCCCATGTGTGACAAGCATACGGCCTCAGTGGAGAAGTCCCAG 
CACGCTGGAGGACAATCGAGAGTGGTACCAGAGCAAGATCCCCCGAAGTC 

CAGCCCTGCGTGAACTX3CAGGGGCAATGGATGGTAAAGCCCT 

GTGAGGAGAGGTGCTGTCTGCTGGAGCCTCTAGTCCACCCTCT 

CTCTGTAGTAGCCCTGCACAAAGGGTGGGGAGTCAGGAGACCATCCCAAA 

CACTCATACCCAGTTTTGTTTCTGAAACTACGGTAGGGGGCAG 

AAGCTCAGGAGTTTGAGACCAGCCTGGGCAACATAGCAAGACCCCCACCATCTCTG^ 

TTGAGCCCAGGAGTTGGAG<KrrGAAGAGAGCTATGACTGC^ 

GCACAGTGGCCCATGCCTATAATCCCAGCACTTTGGGA 

ACACTGTCTCAAAAAAGAAAAAAAAAAAAAAJUUVAAGAATTCCCTGGATAC^ 

CAACCCAAGGSCCTCACTAAACCATCCAATCAGTAGGAGCCATAGACTACTTTATTT 

CAGTGCCACAAGAGGGGACCCCTCTCGGTAGCCCTGAGGCTCTGGCGCCTTCAAG 

TCGGGCCAGCGCGGTGAACCCGGGCTGGGCAGCAGGTCG 

AAAGCCCCCAAGCATCTCTGGAGGCACGAGCAGCACCACCAGTACCCGCTCCG 



TXrrACTGTCGCGCCATGGACa^CCTCCTACGCGGTGGAGA 

TATGTCCCXXiAACTCCTCCATTGCCAGTGATATAC^ 

CACCTAGCAAAAGATCACXTCATGTGCAACCAACCATCCATCAACAAA 

CAGACCAGGCACTCCGTCAGTGAGATGGCCTCCAACAAGTTTAAAAGG^ 

TAAGCAACATGAAGTGGAAATTCCTTCTCCAACTCAGAAGGAAAAGGAG 

TTGGAGTTAAAACTGAACAAGAAGATGTCCTTGCCAAGGAACTAG^ 

CAGGAACGGGATTTATTAAAAAC^TTTAAAATTCCAGTAGATACTTTAATTACAT 

TACTCATGTGCTATTATCTACACCTGCTTTGGAGGCTGT^ 

ACTCTGAACTTGCCTTGATGTACAATGATTCCTCAG'IV 

AGGAAAATGGTCATTGACATCGTACTTGCAACAGATATX3TCAAAA 

TAGGATTCAG^"l-lVriX:AGAATATGGTGCACTGTGCAGATCrrGAGCA^ 

GTGGCATGGAGATAAGCXTCCATGTGTGACAAGCACAATGCTTCCGTGGAAAAAT^ 

ATTTTGGACACTTTGGAGGACAATCGTGAATGGTACCAGAGCACA^ 

GGAAGATGGTGAGTCAGACACGGAAAAGGACAGTGGCAGTCAAGTGG 

AGGAGGCAGTAGGGGAAGAAGAGGAAAGCCAGCCTCAAGCCTGTG 

TGTCACATGCCACAACXIACGGTCACACCTCACTGTCA L ' i UAACAAAACTGACCTTGACTACTCAGTXXZAGCGCTCAGGAATATCG^ 

CAAGGTGGACA lVlUXJ VCGAACAGC U ' X * l * ri ' l 'AACAAGATTTX!AG ^ 

TGGGGTTTCTATTCCTTTTTATTTGTTTGCAATATTT^ 

ATGAGCCACAGAAATTGCATAATTTTCTAATTTCAAGTCTTC 

TTATTATTAAATGTATTGAGGTATTATATTTAAAAAAAACTATGTTCAGAACTTCATCro 

AATTTATGAA'lU'iU ACTTGCACCIT'ATAGTTCATAGCAATTAACTG^ 

l"rG"l'AAG7Vl^"rATTATTTACl'rit3CAl'riUVl"I"lXlAClxri"ritrCAGATAAG 

GAGTACTGGTOXIAACAAGAGGATCGTCTtTrAGACAGGATATGATCATC^ 

CACCTtriCAATTTCACCATTAAJVGTTA CTXyrrTTCG CIt^ 

TATGAAACCAGAATCACTGAAAGCAAATGTGTAACCATCCTCCACAAAGG ^ 

CTTGCG^l^TlUTTAACGGCTCGAGCAAGCAC^^ 
TATCCAATOGQAQAAACCAG TO TC TO C ITTTO CAATOCA TIGCl^ 
ATCTITCTAAGTACGATGTTCAAGTGAGAQCAGCAGTGAG 
ATTGTGATTATGGCAACCAlCl \A ."lUtJA'itJl UVlTA ATTCTCTC^ 

TAACTATGAGAAAGCTC GG TCCAGTOAGACGGAAATTGAAGTO lli I t* U l UUACTGTCA CTr ItJG CATCCTCTGATGAACTCACACATGC 

CTCAGTGCCTCAGTGAAAAGAACAGGGATGCTGGC TCTTG ^ 

CTTCATCCAAATCGCCTCACCTACAGCAGGGAAGTTGACTt^T^ 

A C ITlllA TTCACAACAGACAG Cl ' lTr AAGGCTAACCTCCAGCT I t S GClVmCCUUTrmG L 1U 1UTA AGCTCCCAATTGTAGCACTCAGCTACCATCTGAGGAAGAAAG 

CCTGGAGTGAATCATGAAL't' rGGATTCAAGAC lt» ' itJl * lUU\.TA TAGCAAGTGAGAGCCACAAAl'i\X7n^ rri^ ' lCTA GGTAG A TTGTGTA'rGnrit/lXjrATGAGAGAGAG 
AGAGAGAGAGAGAGAGAGAGtAGAGAGAAATTATCTCAAGCTCCAGAGG 
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Concatemer Nucleic Acid Sequence of All Anti-sense Oligo sequences 

CTCCACTCACTCCAGGTGCTCCACTCACTCC^ 

TCAGCCTCCGGCACCAGGCTGGTCTCGTGGGAGATC(X^GGCAC« 

ATACGGGTTGCTCCAGTCTGCCGGCrrCGTTT^^ 

ftTTTACTCTTCTCTGGGGTCTGGCTT 



CTGGCCCTAGTCCTCATCTGC 
'ATTTATACAAGGCTCCACTCACTCCAGGGCTCCACTCACTCCAGCT^ 




ATACACGTGTGGGCTTCGGACTGACCACXTrcATCCATGATCCAGTC 
TCGCTGGGCITGACATTGGTGTGAACTGTCAGTCAGCAG 
CTGCGATCCGGAGGGAGCCOTGTAGGAAATCCX^GACrro 
AACCTGATCCCACGTAAGAAAGATTATTATAGCCAC^^ 



AACGGTGACTGGCTCAGGGAGTGGACXXrAGCTCTCTGGGACTGTCT^ 

GGGTGCCX^XTCTTGTAACXIAGCCTCTCCTGGCAAG CTTTG 

GCATGTCCTCTACGGGTCTGTGGCCTGCTCCTGTGCCCA 

ACCTGT C TCCACAGCAGCACAGACTGGCCTCCAGTGGAAGGTC 

CCTAGTTCCAGGAGGTGGCATTTCCGCCAATCAC Cl U tJA TACCATTCCAGTC 

GTTCACAAGTCGAAGCTGTGGAGGGAGCAGCAACAGGGACAGTCT^ 

AGGCAATGACCACCCTCCGATTTCCCAAGGCCGCCC^ 

CGATT^GAAGCCAATGTGCCTGGCCTGAGTCAGGC^^ 



AGACGATCCTCTTGGCCTGTCTAC^GACGATCCCTGTAGCCTGT^ 
TGATCATATCCX3CGCCACX3ATGATCATATATGCGCC7VC^TGATCATTGC^ 
GOGCITGCJU7tATCrrCA(nYXnCAGCTTQOU7I%TCT^ 
CTTTGCTCTTGATCAGGGATTAACATTCCTTTGCTCCrrGGTTTCAT 
GGlXjGTCtTITCTGCJVGGATXsAGTGAGTGGTCGTT^ 
AAGTTCAGCAGAAGCCCAGGCATGAAGTTCAGCAGAAGTTCCAGGAGA 
CAGGTGCAGTGAAGGGACAAGCCAGGTGCAGTGATGCCAACAAGCCAG 
TCAGTCCAAGAGCCCTTGGCATTCTTCAGTCCT^^ 
ATATTTCTCCCCCCAGCATGCGATATTTCTGGCAGTC^^ 
CTGGAGCGATAGCAGAGTGCTTGCTGGGCCTGATAGCA^ 

ATTGGGAATGCATTGGTCATCAAGAGATGAATGCATTGGTCCT^ 

TCCAGTGTTCATCATTTCCCACATAAAGGGCTTGTGTTCATCA^ 

TACGCTTTCTCATAGTTAGTGGGACCSyiGCTTTCTCATAGGA^ 

TCCCAGGGTCTCAACTCCAGGCATCCTCCAGGGTCTCAACCACAGAA 

GATGGCATGTGTGAGTTCATt^GCTGAGGCATGTGTGAGTTCX3AG 

CCAGCATCCCCCTCTTAGCGAAGAGCCAGCACftCCTCTTAGCC^ 

CGATTTGGATGAAGCGTCAACTTCC C T GC TGTAGGTGCTTGGATGAGT^ 

GCCAAACGGCACAGCCAGGTGCTACAATTGGCAGCTTTGGTTCACTCCA(^ 

NATAAAACCCAGAGAGGACGTGTGTNATAAAACCCAGAACAAGCCTGTG^ 

CGAGATGAAAAAGATCTCGCTGTAGGATNATGAAAAAGATCTCCAGCAGG^ 

AATCGTCAGGGCCAGGTACXnXTTCAATCGCNATCXIATTG^ 

AAGCC1X7IGKGAATNCCTGTGTAGCAGATGGTAGGCGATCACCTCN 

AGGTACTTCCGGAACCTCTGKCGCAGGTACTTCCGGA ArrrrA GAGGTGAGTG^ 

rTTCTCTTrAGGCAATTTTCTGCTAGGCAATTTT^ 
GCTCrrGCTGTGGATGGCTCTGCTGTGGATGGAGAGGCTGTG^ 

TATCCAGCTTCTCACTAGGAAGCTTCTCACTAGGAAGGAATGCACT 
CTGAATGGGATGTATCTGCCCAGGATGTATCTGCCCAGGTGCTATCTGCC 
GAAGAAGTGCCTGTGGAAGAAXntKKXKrrGGJ^ 
ATGACCGGGTTCATGATCACCGGGTTCATGCAGCCC 
GGCGATCACCTCTGTCACCATCACCTCTCrrCACCAGCAT^^ 
TCCGCTGATGCTTGCTCCGCTCACAGTTGCTCC^ 

GATAGCCACATTAAGGATAGCCACATTGTAGGTAGCCACATTGTAGC^^ 

CTCAGCAGCGTTTTGATGAGCAGCGTTTTGATGATTCCCGTTTT^ 

TGGTCNGAAATGGCCAGGTTAGGAAGAGCAGGTCNGAAATGTNAT^ 

CTGTGTAAGATGTCGCTGTACAAGCCAAAGAGGCTTGT 

CAGCAGGATNAACCTGTGAATCGTCAGCAGGAGGTACCTGTCAA 

GGTGATGACACCAAAAGGATGCTGGTGATGACACCACTGTACAAGCCT 



GTCATTCAGAAGATGGTCATTCTCAGGATGGTCATTCTCAGACT 

CCTGTCGATTGTI^GCAGGTCGATTGTCAGCAGGAT^ 
ATGGAACCCAGTTATGCCCCCTGAAGTTATGCCCCCTG^ 

AGGGTGACGAATGGAAGGGTGACGAGGAAGAGGGTGACGAGGAAGAGCAGGACG^ 

GGAGCCTCCIXrrATTTGAGCCTCCTGTATT*ITATGATCCT 

CCCACCACCACATTGCCCAAGACCACATTGCCC^ 



A4~i\aGCCAG<^i~iOrx\*i"AG<_~iTJ"it^ 
ATACITCATGGTATTTATCM X r iU ' lXj GAGTTGTC^ 
AT CTrTQ CCAGOACCGGGTrrCACAAOAACAATC^CCTTCCATTT 

CTGGTCCAGATACTTCATGGCTCAGGCTCTGG 1 1 IGGT 1 ' AX- CCCATGC OJ ' ri ' lXj GACTGTAACTGATATTCATGGAGGTTGOT 

GTGAGTCACA CTTTG G GTTC CCCCTatfjCTCAGTtriGGG 

CGG CTl ' lTC CAGTGACTGGATGACTCOGGAG Xri ' lTL ^ ^ ^ 

GTCTCTGTCCCCTGGGACl" l t X *l HV lU*l tJ ltJCT 

TCTAGJ^TCCTTCCTlTCAA ltJlUXJ CCCCACCCTGAGJlG Cr 

GCCATGTOATGQTCCATTACTGTAGAGTGT AT GGT TC G^ 

GGGAGCTGGGAGTGAACACTCCATCTTTGCTC^ 

GCCTCTCCCTTCCTTGCCTCTAGAGGCCTTGCCTCT^ 

AGGCTTTAGTTGAGCCTCCACCTCCTGGGTTCCCTGCC^ 

TGGGCCACCACGCGGCTAGGAGTGGCGCGATCTCGGCTCA 

CAGGAGCTGGGACTACAGGCGCCX^GGACTACAGGOTCCCGCT^ 

ACCTCAAGTGACCTCAAGTGATXX^CCGACAAG^ 
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5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 



C TAGGACA A GAGCA AGCAGATTCA GGTT CAAGGACTCTCC^^ 

TcnvnxjmnTGGCCAGGOviiuTit^ 

AGCGCAGAGGGCAGTAGCGCAGAGCXXlkGT^ 

CGGAGAGGCGTGCCGCGGAGACCTGTGOCGCGCAGACCTTCATtMCGGAGA 

CTGTCGGAGGAGAGGCATCCTGACTTCCTTCATCCT^ 

AGAACCTAGAGACTTa^CCTAGAGACTTC Cn ' lUnU 'AGAGACTT ^ 

TCltjnx/lX^CGGAglCrCACTrGACXySAGTCTC^ 

GTGGCACAGAGTGAAGTGGCAC^TCTCAAGTGGCACAATCTCAGCT^ 

AGAGCTCTCCITCCTACATTTTCCTACATTGCGGCA^ 

CAGGCATGACTCCCACAGGCATGCTCCCCACAGGCATGCTCTCAA 

CCAGAGGAGAATAGTCATTTCACGTACTCCAGTTTCACGTAC^ 

CAGGTGTTTCCGGCCCAGGTGTTTCATATAGCAGCTCATAGTGGAA^^ 

TCAAGGCCTTGCTATAACATAGTACATTTTGAATtZACCGAATGCATCCTA 

GATCAACCCCTGGGAACCGAATTCTCCTTCCTACATTCCGGCAATGTC 

AACACCTCATTTAGCAACACCTCACATTGCAACACCTCACATTCACAATGCA 

GGACGTTGAGTGCAGGGACGTTGAGTGCATCTGGGTTGAGT^^ 

TCAGCACAGATCTCCITGCCACAGATCTCCTTG 

CTTCTOGGGACACCT G CTGGTGGTGAACCTGGTGGTGGTGAT^^ 

TTCAGGGTGTGAGTCTTCAGGGTGTGAGCTTCCAGGG^ 

TGAAAATTATGGTAGAAGTATTCCTCAACCCCTGGGAACCGAATT^ 
TCATCTTTCCAACATATTTAGCAACACCTCATTTAGCAACACCTCA 
GTAGATGGGACGTTt^TAGATGGGACXnTCAGTGCAGGGACGTTGAG^ 
GATTCGGTCAGCACAGATCTCCTCAGCACAGATCTCCTTGCCAC^ 
CCTCCTGCTTCGTTCCTCTCGT TCCTG CTTGg 

CCACXXTCTGCAACGAGTCCCACGCCTGCAACACGATCTGAGTC 
GGCGGTCACCAGCCCCAGCGCCCACAGAGCGGCGGTCCAGCAGCCCAGCCCA 

AGCTtJTTTTAGACrrcTGTGTCCTCTCTTCC^ 
TtTTGACGTTCCGGGCAGCCCTCXlACXrrTCCGGGCAGC 

CCAAGTTCTTCCGTGGTGGCTTTCCAAGTTCCCG^ 
ATCTGGTCACCGTGGT G CGCCATCTGGTCACCGl'l*r<J'lXjCGCCATCT^ 
TTTCTGCGCCGTGGACTGGGA'riUVU^CTCT^ 
AGTTCCTGTGCGAAGTTCCTCCAGTTCCCAGCTCGAAGT^ 
CTGAGATTTCAATCTCTGCCCAAGTCCTGAGATTTC^ 

GACTTGAAGCTGCTGTTCAATTCCTGGGACTTGCTrc 
ACCGCAACTCCATCCTTAGCTTTGCACCTGCAA 
CACAAAGCCGCTCCA LTlVlX^ GGGCACGTG n x m X&TC^ 




AGGCATACCGGGCATGTCGTCACAGGCATACCGCCTTCCATGTCGT^ 

IX^l^AGGAAGTCCTGCGGCAlXJC'riXXTIXZAGGAAGTCTGGCTGC^ 

CGGTGTCCGAAGGCCAATCCAGGAGCCGGTCCAAGTTCCGAAGG^ 

GATAAACTCTCCCTCCX^TCCACCCAGATAAACTTGGCTCCCATC 

TAGTCCACATGGCTCCCATTGTAGTCCACATGGCTCCCGC 

TACGGTCGCAGAAGGCX3TCCCAGCTTACXK»rCGCAGAAGGGGCGCCCAGCT^ 

CCTGTGGCCAGCCXXnXXKJACCGTGCATGTGGCCAGCCGGTrCCGT^ 

TCCGCGTGAATOVGGTCCCATGGACTtrTGAAT^ 

CTGAAGAGTGGAGAGTCCATGCTCAAGAGTGGAGTGGGCCTG 

AGAGTGTCACAGGGACCTTTCAGCCCAGAAAATGTCACAGGGAC 

TGGGTGGCGTGTCAGCTGCCTCCGTTTGGGTGTCAGC^ 

GCTGCATCTGGAGAGGGTGCTGTTGCATCTGGAGAGGGTGCTGTCATC^ 
AGCTCTCATCTGGAGAGGGTGCXSAGGACTCACCACCCTG^ 
GGCCTCTGGCTTGGAGGATTCATTATGCTGCAGJUVGGCGTCG^ 
CACTTCTTCTGTCTTCTTCTGTAAGT^ 

AGTTGTATGTCCTCATGGGTCCTCATGGTGGGGCTATGTGGGGCTATGTCTCCCC^ 

TCAACATCCATCAATCATGTCTTGTCATGTCTTGAGTCTTTSCTCAGTCT^ 

TGGCCTAGTGTGGCCTAG'lVri'iTAGG'lGl'ri'lUAGGTGTGCAGGTACCAGCA 

ATGCCCroTCCTCCGGTGTCCTCCGGCGTCCCAGGGCGTCCCAGGG^^ 

GCTCAGTGTGGCACCACTGCCAACCACTGCCACCAATATCGGCC^ 

GCGTGGCTAGGCGTGGCTTGTGTGTTCGTGTGTGTTCGGT^ 

GATCTTCCGCTGGCTTCCGCTGGCGGTTATAGAGGGTTATAGAG 

TTGAGTCCCCTTGAGTGCTCCTGGCCGCTCCTGGCXrCG 

CCGATGGGGAGTGATGGGCAGTGGGAAAGTGCGGGAAAGTGCCATC 

CCTGGCACATTGGAGTCTATTGGAGTCTGCTGGGAATTGCTG^ 

GGGCAGTCGGGGGCCATACAGGACCATACAGGACACGAAGCTCCACXIAAGCTCCC^ 

GGGTTGCAGAGGGTTGCAGAGCAGGAGAAGGCAGGAGAAGCTGCGCCCGTCTG 



TCCTTCACTGTCACCTCGGTCCACCTCGGTCCCTTCT^ 
GATGGTCATAGATGGTCACIXTTCTGCAGCTtnXTTC 

ACTGACTGACACTGACTGAGGCCTTGGCAGGCCTTGGCCGAGAAGGAG^ 



TAGGACCCTCTA) 
GGGGAGTCGCTGGGAGTCGCTG^ 

CAGCCCTTGGGGCCGCAGGGGGCCGCAGGTCCAGTTC^ 

GAGCAGCACCGAGCAGCACCACGGTTSAGGTACGGTGAGGTTGGC^ 

TTCrroCCCACTGGCTCCCACTGGCTGCCAAG^ 

GGGTGAGGAAGGTTTTAGCTGTTTTTAGCTGTTGACTGCC^ 

ACATTGCTGCACATTGCTCAGTTCATACCAGTTCATACACCTTCCGGTA CVIU 

GGGTCTCTATGCCCCTCTATGCCCAACAACTTGGA^ 

TCCCCGGGGCAGGATGACTTAGGATGACTTTTGAGGG 



TCCGTACTCTGCCTTTGTtTrGCCrTTGTTTGGG^ 
GTCTTAATreAATCTCCAGCOGGTCACGCTAGGAAOCTTCCAGCT^ 
CAGGAGAAAGATCTCAACAGTAAATGGTTTCCAGAAlVriXX 

GCCAGGACGGGCAGCGCCAGCACTCGCCAGGACGGGCA 
CGCGTAGGTGGACTGGGGCAGGCCCCCCGGGCCTGGACTGGGGCAG^ 
ACGATACCOG C I I t^VXti ACCXXXXlACGATACCXXyX y irc 
CCTGCCAGGGCCALTlXiClXJGCTCACCTGCCAGGGC^ 
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CGGACTGnPGCATCCAGTATCGGTCGCCAGAAGTGCA' 
GGATGAGGGAGCACCCACTGGGGGTGGA' 
CGGTCCCAGGCAGTGCGCTGACGTC< 

CCAGGCAGTTGCACCCTGAGGGTGCTCCCGCAGTTGCACCC^ 
GTAGTAGAGGCAGCAGCTGGTCCTGGTAGTACTGGCAGCAtt 
GGGTCCACGATGAT(XTAGAACTGTGCXn , GCACGATrcATCT 
GAAGGGO»TATCCGCTCCAGTCCAGCAGGWXSATAT^^ 
CGCTCCTCGGCTGGA(^TGTTCACGGGOGACGCGGCTGGAGATGTTCACTGT^ 
GGGGCAGCATCSACCCTCCGAGGCAGGGGGCAGCAAAGGTCTCCGA 
GACCCAG^CGGCATCCCCGCCAGTGACCCAGCACGGCATC^ 
CATCGCAGGGGCTCATCATTGTCCACGTGGGAGGGGCTCATCATTXrTGGC^ 
CTTXyU3GGGAAAGGACCTTCACCTGCTTCAGGTATGGGGACCT 
GOnt^CAAATGTGGTTTGTATTTTGCGTCACAAATGT 
GCCAGACGTCGTCTCCXrGTGTAGGATGCGGACGTCGTCrrCCCGT^ 
ATGTCGTCACrTCCCTXSCAC^CAGCATCn^ 
CGCCCTTCCAGGAGTCCTCCAGAGTCGCCCTTGCAGGGGCCC^ 
AGAGGTGCCATTCACCTTGCACTAGCCAGGTGCCATTCACCrccC^ 
CCACTX:CCGCCCTKX5TCCCAGCTGACCAGCACAGCCCTC^^ 
GCCAGGCaSGTTCXXXXXnXTTAGATGCCAGGCCGTGACAC^ 
TGGTGGATCCAGTCCAAGTACATAGTGGTGGATCCAGTC*^^ 
GGCCACGCAGCAGATTCAGCATCCTGCAGCAGCAGCAGATTCAG 

TGGGCCGTXX^CTCTCAGTCCAGTATGGGCCGTGGACTGTGCA^ 

ATCCTTGACGCCTGAGGGCGGCCAGATCCTTGCAC^^ 

lAGCAGGGCGATGTCCGCTCAGCTrcCAGCAGGGCGATGTCCGGCrrc 
ACCTTCACCGGCGACXrrcGCTGGAGACCTTCAGTGTGGACGTG^ 
GTGGACGTGGGGGCAGGGTGACCGTGTGAGGCAGGGGGCAGGGTGACCCTCTC 
TCATCATTGTCCACGTGGGAGGCGCTCATCATTGTGGC^ 
GGACCrK»CCTXXrrrCAGAGGAOSATGCGGACGTC(?IX^ 
CGGCAO»GTCCCTCTGGCTtnTXX:criXX^GGAGTC 
CCCTCCAGAGTCTGCACACCAGGGGCCCTCCATAGC^^ 
CCTCGTCCCAGCTQACCAGCACAGCCCTOntZCC^GCTGC^^ 
GCGGGGGAGTGCGGATGTGTCCTCATGTGTCCTCrCCA^ 
CrTGGTTGGGCCTCGTTGGGCCTCCACCTCGCTCC^ 
AACAGAWGGGTCCTCCAGGGTCCTCCAAGCAGGGACAAGCaGGC^ 
CAGCTTACAGCAACCACGAATTACCACGAATTCCTCCXGGGACCI^ 
TGCl T lK;iTUlXiCCTGCTGTGTCAAATO 
TCCAAOIACrCCTGACGACTCCTGGGCCGGGGAT^ 
CTGACAATCCCTGCGCAGTCCTGCGCAGTCAATGCCrixn^ 

ATCCAGCGTCAGCTCAAACTXXXnXZAAACTGGAACTTGTCAGA^ 




TCTGGA(?X^^GTAGAACCGC^CCGATCTO^<^X^ , GGA'P 



CTCCAAAGTGTCCAAGATrGTCCAAGATCTCCTGGGCACTC 

TtTTAGCACAATGTAGTCAATAAAAGTCAATAAAACCCACCTG^ 

GATTTCCATGGATTTCCATGCCACGCrCGCCCAaSCTCG^ 

CTCGGAGGACCTGGATGCGGTCGGATGCGGTCGGAGTAGTTAGGACT 
ACCATGGTCCACCATGGTCTTCAGGTCACTTCAGGTCAGCCAGGAGGGG^ 
CGATGACCATCTTGGACCATCTKKXTTAGGCTCTCGTAGGC^ 
GTCCHXICTCCAGCAGCTTGAAGCAGCTTGAAGCCCACGGCAGC^ 
CCAGCTAGCGCCAGCTCCGAATTGGTCCGAATTGGTGTTGATG^ 
GGCAGCOXXSAACAGCCGCGAAGAGGGCGGCGGAGGGCGGCGAGAATCTCCAAG^ 
GCCAGCAGTAClTrGGGTGTACGTGGGTGGACTGCAGCAGACTGCAGC^ 
GTGAGTQQTAGTQATOCTCCAGCQTCCTCCftGCGTCAGCATGTA 
AGGTCCCGCTAGGTCCCGCTCCTGGAATATCCTGGAATATC^ 
ACACGCAAAAGATGTrAAAAGATGTTCAGGCCCCACCAGGCCCCA CTTg 
TTGATCGGTCirCACXXTCAAATCACCCCAAATCGGGG 
CTGTGATTCCCTGTGATTTGGGACATGGTGGGACAT 
TCGCGGCGCTTCCTGGCGCTTGCTGTTTTTCTCGGTTTTT^ 
TTGTCCAGGAATGTTGTGGAATGTTGTGGAAATCTACTCTAAT^ 
CTCACGTGAGCTCACGGTTCAACATCGTTCAAC^ 

GAGTGCAGTGGCATGATGTCGCATGATGTCXX3CTCACTGCAGCTCACTC 

CCCAGTACTCCCCAGTAGCTGGGATTAGCTGGGATTACAGGCACCCGCAGG 

ATGGGGTTTCACCG<XnTTCACCATGTTGGCCAATGTTGGCCAGGCTG 

CAGCCTCCCAAAGTGCTOGAAAGTGCTGGGATTATAGGCGATO 

TTXnXrnTCCTTCTCTTTTCTTTTTTTTT^ 

CAGTCATAGCTAGTCATAGCTCTCrTCAGCCXrTCTTC^ 

GAGTAGCTGGGATTCTCTGGGATTCTCAGGTGCACACA 

TATGTCTTGCTATGTTGKXXAGGGTTGCCCAGGCTGGT^ 

GTACCGGGAAGTACCGGGATTACAGGCATTTACAGGCATAAGCCACTATAAGC^ 

GCCCCCTACCGTAGTCTACCGTAGTTTCAGAAACATTCAGAAACAAAACTGOGTAA 

TCCACTCACATTTCCATGCI C rTC CATCCTCTTGCAGACA GTTC CAGAGAGCCGCTTOOT 

CCTGACTTC rC C T GA CTCCCCACCCrrCCCCACC CTTTGTG CAGGGCTOTGCAGG^ 

CAATAAATATTTGTAAATATTTGATAAAGAAGGATAAAGAAGGAAATAATTAAAAA 

AGAGGGTGGACTAGAGGCTACTAGAGGCTCCAGCAGACACCAGCAGACA 

GCATCCCAGGGCATCGTAAGAGGCTGTAAGAGGCTGCCCCTTAGAG^ 

GCCAGGTGCCTCX^VGGTGCCTCCAATTAGACCCAATTA 

TACAGGGCTTTACCATCCATTGCCATCCATTCKXXXTGCA 
AGTCXCCAGAAGTCCCCAGGGT€TUGGCCGOnt?UJGGCCGGCCT 

TTTGGCT AAAG CTGTCTAAAGCTGTCTCi'lC CCCCX r^^ 1 OCTCC IIJATCCCTCCTCAT 

ciH\Ji-i\^Aii-riucrcTCKnAccA 

ACCAGGTCAGCCCAGGTCAGCCCAAGTCTCCOVAAG^ 
TCTCCACTGAGGCCGTATGAGGCCGTATGCTTGTCACAC^ 
TGGAACCT GC TGGAAOAACrCGQCCGAACTOGGCCATQATGOGGTM^ 
TGCTCAGATC^GCTCAGATCAGCACAGTGCAGCAC^VG^ 

GAGGAGGACACOGAGGCACACCGAjGG CTTGT CAC C rTTTGTCA C C 1 IVl U t^l^ltXX ' l ' lUn trrCCACCATt ^ lVl A CCATC^ 
TGG AlVltnTlt^ CATOTLTbT A CAltt^ 

GCKjAGGTTCCCTGAGG TT C T GG AAGATACTGGAAGATATCGCA G ' riVlT CGCAG'lTC'l C4 \j CCTGCAGCTGCCTGCAGCAGCITGAAGCAGCTTGAAGCCCACAGCCACCCA 

TGGTTCTCCAGCACCCTCCAGCACCGAGGCGTCGTGAG^KTGTCXr^ 

GCTGGTTGGAGACCCCAGGATACCCOVGGATGGTCaUOT 

GTGAACATenrPGAACACAGCCTCGAGCAGCCTCGAa 

CATGTAGGCTGTTGTAGGCTGTTGTGGTAGGCXGTGGTAG 

ATCTGGAATGATCTGGAATGTCTTCAGCAGTCTTCAGC^ 
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TGAGGAGCTGTGAGGGGCGCXnTCCGGCCQ^ 
TTCTAGCltJClTLTAGClXAn-il^XXAGVlTJ^ 
GAGGAGAGGCTOGCACTGGCTGGCACTGTGGCAGAGOCT^^ 

ACCrGGTTCCACCTGGTTCCCGGAGCGGCCCGGAGCGGCrGXr 
ACTTGTTGGAGGCCATTGGAGGCCATCTCCCCCACTC^^ 
TCAGTCCAGCTCCnCTAGCGTCCTCTAGCGTCTCCAA 
ATGAAGGTGGATGAAGGGTTTCOGACGGTTTCCGACX?GGTCCC^^ 

TCTCCATGTAGGTTCGCriX^AGGTCGCTGGCCACA 

GCGGTTCTGAGCGGTACAGGAAGGAACAGGAAGGACTCGCGCCGCCTC^ 

GCCTGCAGGAGGAAACGGGAGGAAACXSGGCCAGGAGAGGCCAGGAGAGCCGCGACTIt^ 
CAGCTCGCGGCAGCCCGCGGACTCCCG^^ 
GCCGCCACATGCCGCCACAGCl^cntXaX^l^^^ 
GCAAGCCTCTGCCCCCCTCTGCCCCITCGC^ 

TCACACATGGGGTCCACTGGCGCTACAOCTltntaCTTGTCACACA 

CCACTGGCGGTACAGTGCITGTCACACATGGGATATATTAGCTCTATTAT^ 

TGGTTTCAAATGATGTATTTCAAATGATGTATCCTGGAT^ 

TCTCTGAGATAATTTCTCTCTCTCAATT^^ 

ATACACACACTCTCATAGACACACATACACACACACACAT^ 

ATTCTAGAATGTAGGGTCTAGAATgTAGGGGGGTGAATCTAGGGGGGTCAGGAA 

AAACTTGCTATAGAAAAGACAGTATAGAAAAGACAGTCTTGAAAAGAC^^ 

AGGCTGATCACTCCAGGCTGATGCAAAAAGGCTGATCCAAAATCCTTTATGCAA 

CTGAGTGCTACAATCTGAGTGCTACAATTGGCAGGCTACA^ 

GGCACAGCCAGAAGTAAATAGCCAGAAGTAAATACAGCTGAGTAAATACAGCTGGACGTTTACAGCT 

TTGTGAGCTGTCTCTTGTGAATGAAA T GT TX rrGAATGA^ 

GCAAAGATTGGCTTGCAAAGATTGGCAGGTGAAGATTGGCAGGT^^ 

GGCATGGGGAGAAAAAACTGGGGAGAAAAAAGATGGCAGAAAAAACATGGCAAA^ 

GCTGCAACTTCCCTGCTGTAGGTGCCCTGCnrrAGGTGAGGC^ 

TTTTAAGAGAATAI'ITITAAGAGATACAAGTTAAGAGATACAAGACTGGT^ 

TGCTTCGCAGGTAAATCTTCGCAGCTAAATT^ 

AACACCTCrrAGKXAAGAGCCATTAGCCAAGAG<X!AGCATCCAAGAGCCAGCATC 

GAGGCATGGGCACTGAGGCATGTGTGAGGAGGCATGTGTGAGTTCATC^ 

ACAGTCAAAACACAACAGTCAAAACACAGAATCCAAAACACAGAATCCTCCA 

CAGGCTTCIXTTATATAACAGTCTCTATATAACAGATG^ 

GCTTTCTGGACCCAGCrrTCTCATAGCAGCTTTCTCA 

ATATTACTTTTTTGATATTACTTTTTGGTGCTTACTT^^ 

TTGATCCATAAATGACATTCCATAAATGACATA1TTTAAATGACATATTTTACAGAT 

GAAGTTAACAAGATGAAGCAGATGAGATGAAGCAGATGGTTGCGAGCAGAT^ 

CTCTCTCAAGACrACTCTCTCAAGGGCriiUCIV 

AATAGGTIXXKTCCACTAGGTTGGCTCCACnXlACTC 

TCTGCACATGGAGCTtZACTGCTTGGAGCTCACTGCT^ 

GATCATCATAGAAAGATCATCAATTATTGATCATCAATTATTGAG^ 

A l llUlt l' l ' A TCTG<^TrTTIXrrATCrGaVAATATCT 

GTATTTTTACTTCATAATCATTACTTCATAATCAAAGCAAC^ 

TTCTCCACACTGGTTTCTCCCATTGGGTTTCTC 

TCrn^TTGTGACATCTCTGCTGTGACATTCAGT^ 

ATGGCGTGAAGGGCAAACCGTGAAGGGCAAACAGCTGAGGGCAAACAGCTGAT^ 
GCTGCAGAGTGCTTGCTGGAGCCGGCTrGCTGGAGCCGTT 

CCC1T rGC-l-GCACGCCCr 1 i GC lt^GGATALTritX.'l\lAGGATAAAAGTCTGAGGATAAAAGTC^ 

TGCGATATTTCTCCCCCGATATTTCTCCCCAGTGTG^ 

TCGGCATTCTTCAGTCCAAGAGCTTCAGTCCAAGA 

AGTGAAGGGAAACTAGTGAAGGGAAACTTGGTATGGGAAACTTGGTATGACCT 

AATTGTCTTCTGTACrivriU^l-lVXXn-AGTGTTTGT^ 

CCAGGACTGAGGXTCCAGGAGACCCTTTCCAGGAGACCCTGGTGGGG^ 

GCCCAGCTGCTGAAGCCCAGCTGCTCGCCAGTAGCTGCTGG^^ 

AGGATGGTCCGCAOVCTTTGGTCCXSCACaCTrGCrGAAGCA 

TTTGTGGTTrACACATTrGCTTrCACACATTTGCTTTCAGTGATTTGCTT^ 

TTTTGGAGCGCTTCTTTTGGAGCGTTTATTTTG<» 

AACAl"rccri"lXKTTCTCATTCCTTTGCTCTTGATC 

GAGTAAAAGAACTTGAGCCAAAGAACTTGAGCCAAACCAGTAGAGCCAAACCACT 
GTGGGAGATGACAGGTGGGAGAAGTGAAGTGGGAGAAGTGAAA IVrriti AAG^ 

GTAATACATGCXXrCACGATGCATGCGCCACGATGATCA 

TTCCGATCCTCTTGTT(XX»CCAGTATGTTCCGACCACT (SEQ ID MOt 2499) 

In one preferred embodiment, the links between neighboring mononucleotides are phosphodiester links. In 
another preferred, at least one mononucleotide phosphodiester residue of the oligonucleotide(s) is substituted by a 
methylphosphonate, phosphotriester, phosphorothioate, phosphorodithioate, boranophosphate, formacetal, 
thioformacetal, thioether, carbonate, carbamate, sulfate, sulfonate, sulfamate, sulfonamide, sulfone, sulfite, sulfoxide, 
sulfide, hydroxylamine, memylene(memyirnino), memyleneoxy(meuiylirnino), phosphoramidate residues, and 
combinations thereof. The STA and MTA oligos having one or more phosphodiester residues substituted by one or more 
of the other residues are generally longer lasting, given that these residues are more resistant to hydrolysis than the 
phosphodiester residue. In some cases up to about 10%, about 30%, about 50%, about 75%, and even all phosphodiester 
residues may be substituted (100%). Some of the examples of oligonucleotide sequence fragments target the initiation 
codon of the respective gene, and in some cases adenosine is substituted with a universal base adenosine analogue 
denoted as "B", which lacks ability to bind to the adenosine Ai and/or A3 receptors. In fact, such replacement nucleotide 
acts as a "spacer". Many of the examples shown below provide one such sequence and many fragments overlapping the 
initiation codon, preferably wherein the number of nucleotides n is about 7, about 10, about 12, about 15, about 18, about 
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21 and up to about 28, about 35, about 40, about 50, about 60, about 70. In one embodiment, at least one of the targets 
for an MTA oligo encodes a protein such as inreleukin-4 receptor and interleukin-5 receptor, among others listed in this 
patent. In a most preferred embodiment for use in the lung, the STA and MTA oligo(s) of this invention comprise(s) a 
desadenosine oligo(s), whether anti-sense to a naturally occurring desthymidine or desuridine sequence, or by 
5 substitution with one or more universal bases in accordance with the invention. The methods for substituting nucleotides, 
as well as for synthesizing oligos of a specific sequence, and what bases to employ as universal bases are known in the 
art, and need not be further provided here, since they are within the knowledge of an artisan. In a further embodiment of 
the composition of the invention, the STA and/or MTA oligo(s) is (are) operatively linked to an agent or molecule 
which, itself, is internalized or up-taken by living cells. In this manner, the uptake of the agent of the invention is 

10 enhanced as is known in the art. Examples of agents or molecules suitable for use with the STA and MTA oligos of this 
invention are vectors, transferrin, asialoglycoprotein, and streptavidin. Others, however, are also suitable. 

Although no claim is made as to any specific mechanism of action, the oligonucleotide of the invention is 
effective to reduce expression of a target gene or mRNA. It is believed to pass through a cell membrane and bind 
specifically to target gene or mRNA in the cell so as to prevent its translation. However, the gene product may be 

15 expressed on the cell membrane. Such oligo(s) may be provided as a composition with a suitable pharmaceutically or 
veterinarily acceptable carrier, e.g. sterile pyrogen-free saline solution, etc. The composition of the invention is also 
provided as a formulation with a hydrophobic carrier capable of passing through a cell membrane, e.g. with a surfactant 
or in a liposome(s), with the liposome(s) carried in a pharmaceutically or veterinarily acceptable aqueous carrier. The 
oligonucleotides may be coupled to an agent that transports them into the cell and/or inactivates mRNA, such as a 

20 ribozyme, or a vector. Such oligonucleotides may be administered to a subject in need of treatment to inhibit the 
activation of specific receptors, enzymes and/or proteins and/or factors, among other expression products. The 
formulation may also have chimeric molecules comprising oligo(s) attached to a molecule(s) that is (are) known to be 
internalized by cells. These conjugates utilize cellular up-take pathways to increase intracellular concentrations of the 
oligo. Examples of molecules used are macromolecules including eukaryotic vectors, transferrin, asialoglycoprotein (e.g. 

25 bound to oligonucleotides via polylysine), sperimine and streptavidin, among others. An inhibitor of the identified genes 
in this invention may be administered to a subject for the prevention or treatment of bronchoconstriction, airway 
inflammation and/or respiratory diseases in general. Examples of the inhibitor are those that inhibit the expression or 
function of the genes, e.g. dansylcadaverin, glycinamide, methylamine, n-propylarnine, n-hexylamine, bacitracin, 
emylamine, t-butylamine, an antibody and an oligonucleotide, among others. Chemical compounds can be prepared 

30 according to known procedures. See, Chuang, DM, J. Biol. Chem, 256:8291-8293 (1981). Other chemical compounds 
not disclosed in this patent may be used as long as they have a gene inhibitory activity. An antibody to an expressed 
gene product having inhibitory activity to the antigen may be prepared using conventional methods and comprises 
murine, primatized, humanized, human and chimeric antibodies. A molecule of structurally altered antibodies, for 
example, a single chain Fv, or a diabody, is also included in the meaning of the antibody in this invention. Once its 

35 antigen is known, it is conventional to prepare an antibody thereto and an artisan will know how to. The sequence 
information for protein preparation is shown in SEQ ID NOS: 1 to 12. An anti-sense oligo may be prepared using the 
method described in this patent. 

This invention also provides a method for screening candidate compounds useful for the prevention and/or 
treatment of respiratory or lung diseases that binds to or inhibits formation of one or more gene(s), ETS(s), cDNA(s), 

40 mRNA(s), or gene produces). At least one gene(s), mRNA(s), or gene produces) may be G-alphaH, and/or other related 
genes, mRNAs, etc. listed in Table 1 above. Samples suspected of containing a candidate compound(s) that bind(s) to or 
inhibits) the formation of one or more of gene(s), mRNA(s), or gene product(s) are subject to the screening. Samples 
may be obtained from any biological source and are contacted with the protein under appropriate conditions. The genes, 
EST(s), cDNA(s), mRNAs, and gene products may be provided in purified form, isolated, in solution, suspension or dry 

45 form. They may also be provided in unpurified form The genes, ESTs, cDNA, mRNAs, and gene products may be 
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derived from an expression system, cells, tissues, plants, animals, and cell-free systems, and may be directly isolated, 
syntesized or used to screen candidate compounds that bind to a gene(s), EST(s), cDNA(s), mRNA(s), or gene 
product(s). A construct is also encompassed comprising one or more gene(s), EST(s), cDNA(s), or mRNA(s), and may 
be linked to a reporter gene system, e.g. for introducing a cell to express a mRNA(s), or gene product(s). These may be 
5 applied to screening and identifying candidate compounds. The gene(s), EST(s), cDNA(s), mRNA(s), or gene produces) 
is (are) preferably expressed on the cell membrane. However, they may be expressed inside a cell and be exposed on the 
membrane or remain inside the cell. In the screening process a candidate compound may be contacted in a culture 
medium with cells and the binding of a candidate compound to a protein monitored and detected using known methods. 
This screening system may be constructed using sequence information on the proteins shown in Table 1 or known in the 

10 art. For ease of detection, the gene(s), EST(s), cDNA(s), mRNA(s), or gene produces) may be provided in fused form, 
e.g. chimeric gene(s), hybrid RNA(s), fusion protein(s), etc. with other gene(s), EST(s), cDNA(s), mRNA(s), and/or 
gene product(s). A biological sample for use in screening may contain a candidate compound binding to a gene(s), 
EST(s), cDNA(s), mRNA(s), or gene produces). Candidate compounds may be inhibitors, agonist, antagonist or reverse 
agonist of a target etc. The preparation of samples is not limited to biological sources. Natural compounds and libraries 

15 of synthetic compounds are known, and are suitable for this purpose. All inhibitors of a target associated with a 
respiratory or lung disease found by this method are useful for the prevention and/or treatment for such diseases. Marker 
labels may be used in these assays, such as enzymes and combinations of enzymes and proteins, for example, luciferase, 
or a combination of alkaline phosphatase and horse shoe crab peroxidase, fluorescent and phosphorescent labels, radio 
labels, etc. The detected labels may be compared to controls, and compounds showing statistically significant differences 

20 are selected to determine a desired candidate compound. 

This method may be applied to the screening of a candidate compound(s) suitable for the prevention and/or 
treatment for respiratory and lung diseases which alters or suppresses the expression, characteristic, or function of a 
gene(s), EST(s), cDNA(s), mRNA(s), or gene product(s) associated with the disease. The gene(s), EST(s), cDNA(s), 
mRNA(s), and gene produces) may be selected from respiratory genes shown in Table 1, or their combination with one 

25 or more thereof or with other similar molecules corresponding to other genes. Samples containing a candidate 
compound suspected of inhibiting one or more gene(s), EST(s), cDNA(s), mRNA(s), or gene product(s) may be subject 
to screening. The samples may be contacted with an expression system of a gene(s), EST(s), cDNA(s), mRNA(s), or 
gene product(s) under appropriate conditions as described here. The gene(s), EST(s), cDNA(s), mRNA(s), or gene 
product(s), in addition, may be introduced into and expressed in cells, and the cells may be used for screening candidate 

30 compounds. The inhibition of gene expression may be determined by measuring the levels or activities of gene(s), 
EST(s), cDNA(s), mRNA(s), or gene produces). Transcripts from genes and cDNAs may be prepared and a regular 
northern blotting test employed to quantitatively assess their levels, other assays, however, may also be employed. The 
gene(s), EST(s), cDNA(s), or mRNA(s) may be provided as is, or in a form to be operatively linked to a reporter gene 
system, and the detection system may rely on a signal from the reporter gene system, executed by conventional methods. 

35 The nucleic acids may be labelled as described earlier to obtain information on the transcripts. Candidate compounds 
may be contacted in a culturing medium with the cells and the inhibition of expression gene may be detected using 
known methods. The amounts of detected label may be compared with a control, and the candidate compounds ranked 
based on their levels of gene expression and a cut-off value specified, to select a "hit" or "lead" compound(s). An 
example of the screening system and process of this invention is shown in Example 10 below. 

40 The composition may be provided also as a pharmaceutical formulation with a surfactant, a non lipid surfactant 

and/or within lipid particle or vesicle, such as a liposome or microcrystal. The particles may be of any suitable structure, 
such as unilamellar or plurilamellar. The one preferred embodiment, the oligonucleotide is comprised within the 
liposome. Positively charged lipids such as N-[l-(2, 3 -dioleoyloxy) propyl] -N, N, N-trimethylammoniumethylsulfate, 
or "DOTAP," are particularly preferred for such particles and vesicles. However, others are also suitable. The 

45 preparation of such lipid particles is well known. See, e.g., US Patent Nos. 4,880,635 to Janoff et aL, 4,906,477 to 
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Kurono et al., 4,911,928 to Wallach, 4,917,951 to Wallach, 4,920,016 to Allen et al., 4,921,757 to Wheatley et al., the 
relevant sections of all of which axe herein incorporated in their entireties by reference. The composition of the 
invention may be administered to the airways of a patient by any suitable means, but is preferably administered through 
the respiratory system as a respirable, inhalable, nasal or instillable formulation, more preferably in the form of an 
5 aerosol or spray comprising respirable particles that include the agent for respiration, lung instillation or inhalation by the 
subject. The respirable particles may be in gaseous, liquid or solid form, and they may, optionally, contain other 
therapeutic ingredients and formulation components. The particles of the present invention are preferably particles of 
respirable size, preferably of a size sufficiently small to pass, upon inhalation, through the mouth and larynx and into the 
bronchi and alveoli of the lungs. In general, particles ranging from about 0.5 to about 10 microns (um) in diameter are 

10 optimal for absorption through inhalation. Other sizes, however, may also be suitable, and preferred particles are about 
0.5, about 0.8, about 1.0 to about 3, about 4, about 5 micron. Particles of non-respirable size are of considerably larger 
diameter, and when included in a formulation tend to deposit in the throat and may be swallowed. Accordingly, it is 
desirable to minimize the quantity of non-respirable particles in the aerosol. For nasal administration, a particle size in 
the range of about 10 micron to about 500 micron is adequate, and preferred is about 10, about 12, about 15 to about 20, 

1 5 about 25, about 35, about 50 micron, to ensure their retention in the nasal cavity. 

Liquid compositions of the invention for producing a respirable formulation, e.g. an aerosol or spray may be 
prepared by combining the oligo with a suitable vehicle or carrier, such as sterile pyrogen-free water and/or other known 
pharmaceutically or veterinarily acceptable carrier. Other therapeutic compounds may be included as well as other 
formulation ingredients as is known in the art. Solid particulate compositions comprising respirable dry particles of, e.g. 

20 the micronized agent of the invention may be prepared by grinding the dry composition with a mortar and pestle, and 
then passing the thus ground, e.g. micronized composition through a screen, e.g. 400 mesh screen, to break up or 
separate large agglomerates of particles. A solid particulate composition comprising the composition may optionally also 
comprise a dispersant and other known agents, which serve to facilitate the formation of a mist or aerosol. A suitable 
dispersant is lactose, which may be blended with the composition in any suitable ratio, about 1:1 w/w. Other ratios and 

25 other dispersants may be utilized as well, as may other therapeutic and formulation agents. Aerosols of liquid particles 
comprising the agent may be produced by any suitable means, such as with an insufflator or nebulizer. See, e.g., US 
Patent No. 4,501,729. Nebulizers are commercially available devices which transform solutions or suspensions of an 
agent into a therapeutic aerosol mist either by means of acceleration of a compressed gas, typically air or oxygen, e.g. 
through a narrow venturi orifice or by means of ultrasonic agitation. Suitable formulations for use in insufflators and 

30 nebulizers comprise the present agent, the agent of this invention, in an amount of about 0.01 to about 40%, preferably 
about 1% to less than 20% w/w in a liquid carrier which is typically water or a dilute aqueous alcoholic solution, 
preferably made isotonic with body fluids by the addition of, for example, sodium chloride. Other carriers and other 
proportions, however, are also suitable. Optional additives include preservatives if the formulation is not prepared 
sterile, for example, methyl hydroxybenzoate, antioxidants, flavoring agents, volatile oils, buffering agents and 

35 surfactants, among others. 

The compositions provided herein comprise nucleic acid(s) comprising the oligo(s) described above and one or 
more surfactants. Suitable surfactants or surfactant components for enhancing the uptake of the oligos of the invention 
include synthetic and natural as well as full and truncated forms of lipid and non-lipid surfactants, such as surfactant 
proteins A, B, C, D and E, di-saturated phosphatidylcholine (other than dipalmitoyl), dipalrnitoylphosphatidylcholine, 

40 phosphatidylcholine, phosphatidylglycerol, phosphatidylinositol, phospliatidylethanolamine, phosphatidylserine, 
phosphatide acid, ubiquinones, lysophosphahdylethanolamine, lysophosphatidylcholine, 

palrnitoyl-lysophosphatidylcholine, dehydroepiandrosterone, dolichols, sulfatidic acid, glycerol-3 -phosphate, 
dihydroxyacetone phosphate, glycerol, glycero-3-phosphocholine, dihydroxyacetone, palmitate, cytidine diphosphate 
(CDP) diacylglycerol, CDP choline, choline, choline phosphate; natural and artificial lamelar bodies and liposomes as 

45 vehicles for the surfactants, omega-3 fatty acids, polyenic acid, polyenoic acid, lecithin, palmitinic acid, copolymers of 
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ethylene or propylene oxides, polyoxypropylene, monomeric and polymeric polyoxyethylene, monomeric- and 

® ® 

polymeric- poly(vmylamine) with dextran and/or alkanoyl side chains, Brij 35 , Triton X-100 , and synthetic 
surfactants ALEC®, Exosurf®, Survan®, and Atovaquone®, among others. Preferred are non-lipid and non-phosphate 
lipid surfactants, amongst others. The surfactants may be used either as single or part of a multiple component surfactant 
5 in a formulation, or they may be covalently bound to the 5'- and/or 3 1 - ends of the oligos. Although varying ranges of 
surfactant amounts may be added to the composition, our preferred range is about 0.001 to about 30%. Other preferred 
amounts are about 0.01, about 0.1, about 1, about 5, about 10, about 15 to about 15, about 20, about 25, about 30, about 
35, about 40, about 50% w/w composition. Although variable amounts of surfactant may be added, it should be 
understood that one preferred amount is greater than those employed as formulation ingredient. Another preferred 

1 0 amount is less than what would form substantial amounts of surfactant nucleic acid complexes and/or liposomes. 

The composition of the invention may be administered by any means that transport the oligo and the surfactant 
composition to the nasal cavities and/or the lung. The composition may be administered to the respiratory tract or 
instilled into the lungs by any suitable means, but is preferably administered by inhalation or nasal adrninistration of an 
aerosol or spray comprised of respirable or instillable particles. The respirable particles may be liquid or solid, and they 

15 may optionally contain surfactant and other therapeutic or diagnostic ingredients as well as other typical formulation 
ingredient. Examples of other agents are analgesics such as Acetaminophen, Anilerdine, Aspirin, Buprenorphine, 
Butabital, Butorpphanol, Choline Salicylate, Codeine, Dezocine, Diclofenac, Diflunisal, Dihydrocodeine, Elcatoninin, 
Etodolac, Fenoprofen, Hydrocodone, Hydromorphone, Ibuprofen, Ketoprofen, Ketorolac, Levorphanol, Magnesium 
Salicylate, Meclofenamate, Mefenamic Acid, Meperidine, Methadone, Methotrimeprazine, Morphine, Nalbuphine, 

20 Naproxen, Opium, Oxycodone, Oxymorphone, Pentazocine, Phenobarbital, Propoxyphene, Salsalate, Sodium Salicylate, 
Tramadol and Narcotic analgesics, among others. See, Mosbys Physician's GenRx. Anti- anxiety agents are also useful 
including Alprazolam, Bromazepam, Buspirone, Chlordiazepoxide, Chlormezanone, Clorazepate, Diazepam, 
Halazepam, Hydroxyzine, Ketaszolam, Lorazepam, Meprobamate, Oxazepam and Prazepam, among others. 
Anti-anxiety agents associated with mental depression, such as Chlordiazepoxide, Amitriptyline, Loxapine Maprotiline 

25 and Perphenazine, among others. Anti-mflarnmatory agents such as non-rheumatic Aspirin, Choline Salicylate, 
Diclofenac, Diflunisal, Etodolac, Fenoprofen, Floctafenine, Flurbiprofen, ibuprofen, Indomethacin, Ketoprofen, 
Magnesium Salicylate, Meclofenamate, Mefenamic Acid, Nabumetone, Naproxen, Oxaprozin, Phenylbutazone, 
Piroxicam, Salsalate, Sodium Salicylate, Sulindac, Tenoxicam, Tiaprofenic Acid, Tolmetin, anti-inflamrnatories for 
ocular treatment such as Diclofenac, Flurbiprofen, Indomethacin, Ketorolac, Rimexolone (generally for post-operative 

30 treatment), anti-inflamrnatories for, non-infectious nasal applications such as Beclomethaxone, Budesonide, 
Dexamethasone, Flunisolide, Triamcinolone, and the like. Soporifics (anti-insornnia/sleep inducing agents) such as those 
utilized for treatment of insomnia, including Alprazolam, Bromazepam, Diazepam, Diphenhydramine, Doxylamine, 
Estazolam, Flurazepam, Halazepam, Ketazolam, Lorazepam, Nitrazepam, Prazepam Quazepam, Temazepam, Triazolam, 
Zolpidem and Sopiclone, among others. Sedatives including Diphenhydramine, Hydroxyzine, Memotrimeprazine, 

35 Promethazine, Propofol, Melatonin, Trimeprazine, and the like. Sedatives and agents used for treatment of petit mal and 
tremors, among other conditions, such as Amitriptyline HC1; Chlordiazepoxide, Amobarbital; Secobarbital, 
Aprobarbital, Butabarbital, Ethchiorvynol, Glutethimide, L-Tryptophan, Mephobarbital, MethoHexital Na, Midazolam 
HC1, Oxazepam, Pentobarbital Na, Phenobarbital, Secobarbital Na, Thiamylal Na, and many others. Agents used in the 
treatment of head trauma (Brain Injury/Ischemia), such as Enadoline HC1 (e.g. for treatment of severe head injury; 

40 orphan status, Warner Lambert), cytoprotective agents, and agents for the treatment of menopause, menopausal 
symptoms (treatment), e.g. Ergotamine, Belladonna Alkaloids and Phenobarbital, for the treatment of menopausal 
vasomotor symptoms, e.g. Clonidine, Conjugated Estrogens and Medroxyprogesterone, Estradiol, Estradiol Cypionate, 
Estradiol Valerate, Estrogens, conjugated Estrogens, esterified Estrone, Estropipate, and Ethinyl Estradiol. Examples of 
agents for treatment of pre-menstrual syndrome (PMS) are Progesterone, Progestin, Gonadotrophic Releasing Hormone, 

45 Oral contraceptives, Danazol, Luprolide Acetate, Vitamin B6. Examples of agents for treatment of emotional/psychiatric 
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treatments such as Tricyclic Antidepressants, including Amitriptyline HC1 (Elavil), Amitriptyline HC1, Perphenazine 
(Triavil) and Doxepin HC1 (Sinequan). Examples of tranquilizers, anti-depressants and anti-anxiety agents are Diazepam 
(Valium), Lorazepam (Ativan), Alprazolam (Xanax), SSRI's (selective Serotonin reuptake inhibitors), Fluoxetine HC1 
(Prozac), Sertaline HC1 (Zoloft), Paroxetine HC1 (Paxil), Fluvoxamine Maleate (Luvox), Venlafaxine HC1 (EfFexor), 
5 Serotonin, Serotonin Agonists (Fenfluramine), and other over the counter (OTC) medications. 

The composition may be administered into the respiratory system as a formulation including particles of 
respirable size, e.g. particles of a size sufficiently small to pass through the nose, mouth and larynx upon inhalation and 
through the bronchi and alveoli of the lungs. The figures provided here refer to a substantial number of particles of such 
size and/or to an average diameter. In general, respirable particles range from about 0.5, about 1, about 1.5, about 2 to 

10 about 5, about 7, about 8, about 10 micron, and preferably about 0.5 to about 5 micron in size. Particles of non-respirable 
size that are included in the aerosol tend to deposit in the throat and be swallowed, and the quantity of non-respirable 
particles in the aerosol is thus minimized. For nasal administration and pulmonary instillation, the particle size may be 
in the range of about 10, about 12, about 15, about 20 to about 30, about 40, about 50, about 60, about 100, about 500 
micron, and about 10 to about 50 micron is more preferred to ensure retention in the nasal cavity. Aerosols, sprays, or 

1 5 mists of solid particles of the composition may be produced with any device that generates solid particulate medicament 
aerosols or mists whether solid powdered or from liquid source. Aerosol and mist generators are suitable for 
administering solid particulate medicaments. These devices whether solid powdered or from a liquid source produce 
respirable particles, as explained above, and generate a volume of aerosol or mist containing a predetermined metered 
dose of a medicament at a rate suitable for human or animal adniinistration. One illustrative type of solid particulate 

20 aerosol generator is an insufflator. Suitable formulations for administration by insufflation include finely comminuted 
powders that may be delivered by means of an insufflator or taken into the nasal cavity in the manner of a snuff. In the 
insufflator, the powder, e.g. a metered dose of the agent effective to carry out the treatments described herein, is 
contained in a capsule or a cartridge. These capsules or cartridges are typically made of gelatin or plastic, and may be 
pierced or opened in situ, and the powder delivered by air drawn through the device upon inhalation or by means of a 

25 manually-operated pump. The powder employed in the insufflator may consist either solely of the agent or of a powder 
blend comprising the agent, a suitable powder diluent, such as lactose, and an optional surfactant as well as other agents. 
The agent typically comprises from about 0.01% to about 100% w/w of the formulation. A second type of illustrative 
aerosol generator comprises a metered dose inhaler. Metered dose inhalers are pressurized aerosol dispensers, typically 
comprising a suspension or solution formulation of the active ingredient in a liquified propellant. During use these 

30 devices discharge the formulation through a valve adapted to deliver a metered volume, typically about 10 to about 150 
#cl, although other volumes are also suitable, to produce a fine particle spray containing the active ingredient. Suitable 
propellants include solvents such as certain chlorofluorocarbon compounds, for example, dichlorodifluoromethane, 
trichlorofluoromethane, dichlorotetrafluoroethane and/or mixtures thereof. The formulation may additionally comprise 
one or more co-solvents, for example, ethanol, surfactants, such as oleic acid or sorbitan trioleate, antioxidants and 

35 suitable flavoring agents. The aerosol, whether formed from solid or liquid particles, may be produced by the aerosol 
generator at a rate of from about 10 to about 150 liters per minute, more preferably from about 30 to about 150 liters per 
minute, and most preferably about 60 liters per minute. Aerosols containing greater amounts of medicament may be 
administered more rapidly. Instillation devices are known in the art, and are suitable for direct delivery to the lungs. 

As already indicated, the composition of this invention is also provided as a pharmaceutical composition, 

40 comprising the composition of the invention, and a carrier. The carrier is preferably a biologically acceptable carrier, and 
more preferably a pharmaceutical^ or veterinarily acceptable carrier in the form of a gaseous, liquid, solid carriers, and 
mixtures thereof, which are suitable for the different routes of administration intended. The composition may optionally 
comprise other agents such as other therapeutic compounds known in the art for the treatment of the condition or disease, 
antioxidants, flavoring and coloring agents, fillers, volatile oils, buffering agents, dispersants, surfactants, RNA 

45 inactivating agents, antioxidants, flavoring agents, propellants and preservatives, as well as other agents known to be 
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utilized in therapeutic compositions. An example of the mRNA inactivating agent is an enzyme, such as ribozyme. 

The composition generally contains the oligonucleotide in an amount of about 0.01% to about 99.99% w/w, 
preferably about 1% to about 40% w/w, and more preferably about 5% to about 20% w/w of the composition. However, 
other ingredients, and other amounts of the agent are also suitable within the confines of this invention. The composition 
5 of the invention is also provided in various formulations that are tailored for different methods of administration and 
routes of delivery. The formulations that are contemplated are, for example, a transdermal formulation also containing 
carriers) and other agents suitable for delivery through the skin, mouth, nose, vagina, anus, eyes, ears, and other body 
cavities, intradermally, as a sustained release formulation, intracranial, intrathecally, intravascularly, by inhalation, 
intrapulmonarily, into an organ, by implantation, including suppositories, cremes, gels, and the like, as is known in the 

10 art. In one particular formulation, the agent is suspended or dissolved in a solvent. In another, the carrier comprises a 
hydrophobic carrier, such as lipid particles or vesicles, including liposomes and micro crystals. The preparation of all of 
these formulations, as well as the ingredients to be utilized, are known in the art, and need not be further described here. 
In one particularly embodiment of the vesicle formulation, the vesicles comprise lipid complexes or liposomes 
containing the oligonucleotide, that may comprise for example N-(l-[ 2, 3-dioleoxyloxy] propyl) -N,N,N- trimethyl- 

15 ammonium methylsulfate as well as other lipids known in the art to provide suitable delivery of DNA to target cells. In 
one embodiment, this formulation is a respirable formulation, such as an aerosol or spray. The composition and 
formulations of the invention are provided in bulk, and in unit form, as well as in the form of an implant, a solution, 
suspension, or emulsion, in a capsule or cartridge, which may be openable or piercable, and others known in the art. 

A kit is also provided, which comprises a delivery device, and in separate containers, the agent, composition or 

20 formulation of the invention, and optionally other agents, and instructions for the use of the kit components. In one 
preferred embodiment, the delivery device comprises a nebulizer which delivers single or multiple metered doses of the 
formulation. The single metered dose nebulizer may be provided as a disposable kit which is sterilely preloaded with 
enough agent for one application. The nebulizer may be provided as an insufflator, and the composition in a piercable or 
openable capsule or cartridge. In a different embodiment, the delivery device comprises a pressurized inhaler, and the 

25 agent is in the form of a suspension or solution. The kit may optionally also comprise in a separate container an agent 
selected from the group consisting of other therapeutic compounds, antioxidants, flavoring and coloring agents, fillers, 
volatile oils, buffering agents, dispersants, surfactants, cell internalized or up taken agents, RNA inactivating agents, 
antioxidants, flavoring agents, propellants and preservatives, among other suitable additives for the different 
formulations. When a solvent for the agent or the other ingredients is added, organic solvents and organic solvents mixed 

30 with one or more co-solvents may be utilized as well as aqueous solvents as is known in the art. The composition of the 
invention may be provided in conjunction with a vector for delivery purposes, or for manufacturing copies thereof. The 
agent may be bperatively linked to the vector as is known in the art. The agent may also be provided within a host cell 
for amplification of the MTA oligo, and for storage purposes. 

The agent of this invention may be utilized by itself or in the form of a composition or various formulations in 

35 the treatment of a disease or condition associated with the mRNA corresponding to at least one target gene(s), to 
genomic flanking regions, initiation codon, intron-exon borders and the like, or the entire sequence of precursor RNAs, 
including non-coding RNA segments, the 5-end and the 3-end, e.g. poly-A segment and oligos targeted to the juxta- 
section between coding and non-coding regions, and RNA regions encoding proteins, by administration to a subject 
afflicted with the disease or condition of an amount of the oligonucleotide effective to reduce the production or 

40 availability, or to increase the degradation by the subject of at least one of the target mRNAs. Typically, the agent is 
administered in an amount effective to reduce the production or availability, or to increase the degradation of one or 
more, typically at least two of the target mRNAs. Optionally, the agent is administered directly to the lung(s) of the 
subject as a respirable aerosol or spray. An artisan will know how to titrate the amount of agent to be administered by the 
weight of the subject being treated in accordance with the teachings of this patent. The agent, however, is preferably 

45 administered in an amount effective to attain an intracellular concentration of about 0.05 to about 10 uM single or multi- 
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targeted anti-sense oligonucleotide, preferably in an amount effective to attain an intracellular concentration of about 0.1 
to up to about 5 uM MTA oligonucleotide. This invention is suitable for treating numerous respiratory and lung diseases 
and conditions and its application is solely limited by the availability of target molecules and their sequences. Examples 
of diseases and conditions for which this technology is particularly well suited are lung function impairing diseases or 
5 conditions, such as those associated with obstruction of the subject's airways, with asthma, etc. One of the preferred 
target proteins comprises interleukin-4 receptor, although various others described above, among many more, are also 
suitable. Depending on the target organ or tissue, the agents of this invention may be utilized by itself or in the form of a 
composition or various formulations in the treatment of a respiratory disease or condition associated with it. The 
agent(s) and composition of the invention may be delivered in one of many ways, for example by a topical or systemic 

10 route, and more specifically orally, intracavitarily, intranasally, intraanally, intravaginally, transdermally, ihtrabucally, 
intrapulmonarily, intravenously, subcutaneously, intramuscularly, intratumorously, into a gland, by inhalation, by 
instillation, by implantation, intradermally, and many other routes of administration. The formulation may be, in 
addition, an implant, slow release, transdermal release, sustained release, and/or coated with macromolecule(s) to avoid 
destruction of the agent prior to reaching the selected target. The subjects treated by the present agents include humans 

1 5 and other animals in general, and in particular vertebrates, and amongst these mammals, and more specifically humans 
and small and large, wild and domesticated, marine and farm animals, preferably humans and domesticated and farm 
animals. In one aspect of the invention, at least one of the target mRNAs and the subject are of the same species, and in a 
preferred case they are of human origin. However, since in one embodiment mismatched nucleotides are replaced, 
mismatched species may also be utilized. 

20 The STA or MTA oligonucleotide of this invention may be administered in a broad dose range. Preferable is an 

amount of about 0.005 to about 150 mg/kg body weight per administration, and the agent may be administered once 
(acute treatment) to several doses per day, or as continuous administration to maintain the level of a specific molecule. 
Preferred doses are about 0.01, about 0.1, about 1.0 to about 50, about 65, about 75 mg/kg body weight, more preferably 
about 1 to 50 mg/kg body weight. The method may be administered as a prophylactic or therapeutic method. The 

25 composition of the invention may be produced by selecting one target, or in the case of the MTA oligonucleotides two or 
more targets selected from the group consisting of genes, genomic flanking regions, mRNAs and proteins known to be 
associated with at least one disease or condition; obtaining RNAs selected from the group consisting of RNAs 
corresponding to the genes, to genomic flanking regions, initiation codon, intron-exon borders and the like, or the entire 
sequence of RNAs, including non-coding RNA segments, the 5-end and the 3 -end, e.g. the poly-A segment and oligos 

30 targeted to the juxta-section between coding and non-coding regions, and RNA segments encoding the target proteins; 
selecting a segment of a first RNA which is at least about 60% homologous to a segment of at least a segment of a 
second RNA; and synthesizing one or more oligonucleotide(s) to the one or more RNA segments. In one preferred 
embodiment, the method further comprises substituting a universal base for at least one, and in some instances all of it, 
non-homologous nucleotide in the oligonucleotide, and in another preferred embodiment the method further comprises 

35 substituting a methylated cytosine for cytosine in at least one CpG dinucleotide present in the oligonucleotide. The 
technology involved in methylation is known in the art and need not be further described here. Although the specific 
length of the STA or MTA oligo is determined by the target's length, and its segments containing few thymidines, the 
oligo(s) are preferably greater than about 7 nucleotides long, and up to about 60 nucleotides long, and longer. The 
specific backbone chemistry may be selected by an artisan based on the teachings provided here and the knowledge of 

40 the art at large. One factor that impinges on the selection of the nucleotide bridging residues is the level of nuclease 
resistance desired and other factors specific to one or the other method of administration. Another factor is the need for 
localization of the treatment, to minimize or fully avoid side effects which might otherwise be caused along with the 
therapeutic effect of the agent 

The following examples are provided to illustrate the present invention, and should not be construed as limiting 

45 thereon. 
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EXAMPLES 



In the following examples uM means micromolar, mM means milimolar, ml means milliliters, |im or microns 
means micrometers, mm means millimeters, cm means centimeters, °C means degrees Celsius, ug means micrograms, 
mg means milligrams, g means grams, kg means kilograms, M means molar, and h means hours. 

5 Example 1 ; Design and Synthesis of Oligonucleotides 

Anti-sense oligonucleotides, each 16-20 nucleotides in length, are designed targeting the mRNA 
sequences, including 5* and 3' non-translation sequences, of interieukin-4 receptor, interleukin-5 receptor, chemokine 
receptors CCR1 and CCR3, chemokines Eotaxin-1, RANTES and MCP4, CD23, ICAM, VCAM, tryptase a and b, PDE4 
(A, B, C, D subtypes). The oligonucleotides are synthesized to have phosphorothioate backbones using an Applied 
10 Biosystems 394 synthesizer (Perkin Elmer, CA). The sequences of oligonucleotides for each of the 6 genes are given in 
the sequence listing. 

Example 2 ; Real-Time PCR (Taqman) Analysis of Gene Expression 

The RT-PCR was performed with 100 ng of total RNA using Taqman Reverse Transcription Reagents (Applied 
Biosystems) in Taqman 96- well plates. Each well contained 1 ul of lOx TaqMan RT Buffer, 2.2 ul of 25 mM 
15 Magnesium chloride, 0.5 ul of Random hexamers, 0.2 ul of Rnase Inhibitor and 0.25 ul of MultiScribe Reverse 
Transcriptase. The final volume was 10 ul. The rnixture were incubated at 25C for 10 minutes, at 48C for 25 minutes 
and at 95 C for 5 minutes. 

The Taqman assay was performed using gene specific and human GAPDH primers and probes .The human 
GAPDH RNA expression was used for data normalization. The RT-PCR plates containing 10 ul of cDNA as described 
20 in RT-PCR protocol was used in a Taqman multiplex assay. To each well of microtiter plates, 12.5 ul of 2X Taqman 
Universal Master Mix (PE Biosystems), 0.25 ul of 10 uM forward gene specific primer, 0.25 ul of 10 uM gene specific 
reverse primer, 0.25 ul 20 uM gene specific probe and 1.25 ul of human GAPDH primers and probes mixture and 0.5 ul 
of dH20 were added. The total volume in each well was 25 ul. The real time PCR was formed in total of 40 cycles 
using ABI Prism 7700 or 9700 Sequence Detector. 

25 

Example 3: CD23 

A library of 213 phosophorothioate antisense oligonucleotides against CD 23 was screened using U-937 cell 
line (ATCC, cat. #CRL-1593.2). U937 at 2X10 5 cells/well were transfected with 0.8uM oligonucleotide/DOTAP 
(Roche, Indianopolis, IN) at lipid: AS ratio of 5:1 in a serum-free medium for 4 hours in a final volume of 65 ul in 96 flat 

30 bottom plates. After 4 hour of tranfection, 235 ul of RPMI medium containing 10% fetal calf serum (FBS) were added 
to each well. In some experiments 15 ng/ml of human IL-4 were added to the medium The cells were harvested 16 
hours post-transfection and RNA was isolated using BioRobot 3000 (Qiagen, Valencia, CA). Real time PCR was used 
to determine the RNA expression. 

Twenty hours post-transfection, cells were harvested into 96-V bottom plates and were washed once with cold 

35 PBS containing 2% FBS and 0.1 % sodium azide (FACS buffer). Human CD23-phycoeiythrin (PE)-labeled and PE 
labeled isotype control antibody (both from Phanningen, SanDiego, CA) in 70 micro liter of the buffer were added to 
each well and were incubated for 30 minutes at 4 C in the dark . Cells were then washed three times with 0.3 ml of 
FACS buffer and resuspended in 0.3 ml of 1% papaformaldehyde in PBS. Cells were analyzed on a FACSCalibur 
(Becton and Dickinson, Moutain view, CA). 

40 Treatment of U-937 cells with AS CD61,455-X04772 resulted in 62%+ 16 inhibition of RNA expression and 

30% of protein inhibition. RNA inhibition is expressed as percentage of inhibition of CD23 RNA in CD23 AS treated 
cells as compared to the cells that were incubated with a nonspecific oligonucleotide (20 mer wobble). The protein 
inhibition is expressed as percentage of protein expression in CD23 AS treated cells as compared to the control 
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oligonucleotide treated cells (wobble) based on geomean fluorescence intensity, subtracting basal expression. 

Example 4 ; Interleukin-5 receptor 

A library of 160 phosophorothioate antisense oligonucleotides against IL-5R was screened using TF-1 cell line 
5 (ATTC cat.# CRL-2003). In a 96- V bottom plate, TF-l at 1.5X10 5 cells/well were transfected with 0.8uM 
oligonucleotide/CellFectin (Invitrogen) at lipid: AS ratio of 2:1 in a serum-free medium for 4 hours in a final volume of 
65 ul. After 4 hour of tranfection, 235 ul of RPMI medium containing 10% FBS and 10 ng/ml human recombinant 11-5 
(R &D Systems) were added to each well. 

Protein and RNA inhibition assays were identical to example 3 except that primers and probe were based on II- 
1 0 5Ra sequences in Taqman assay. 

The persentage of inhibition of IL-5Ra receptors RNA expression by IL-5R AS as measured against wobble 
controls are presented in the Table below: 

Table 2 : Interleukin-5 receptor mRNA screening result: 

Seq ID RNA Inhibition 



error 173 : 


*,EPI-06-014„ 1 14„GGCGAGGACCGTGTCTGT 


32% 


error 174 : 


* ,EPI-06-0 1 5„ 1 1 9 , ,CAGAAG ATGGCGAGGACCGTG 


32% 


error 190 : 


*,EPI-06-03 1 „248„GCGCCACGATGATCATAT 


31% 


error 191 : 


*,EPI-06-032,,250„ATGCGCCACGATGATCAT 


37% 


error 192 : 


*,EPI-06-033„249„TGCGCCACGATGATCATA 


32% 


error 198 : 


*,EPI-06-039„295„GTCAGCTTGCAGTATCTC 


30% 


error 210 : 


* EPI-06-05 1 „544„GTCGTTCTGCAGGATGGTCCG, 


75% 


error 211 : 


*,EPI-06-052„549„GTGGTCGTTCTGCAGGATG 


59% 


error 212 : 


*,EPI-06-053„555„AGTGAGTGGTCGTTCTGC 


38% 


error 213 : 


*,EPI-06-054„560„GCCAGTAGTGAGTGGTCGT 


60% 


error 214 : 


*,EPI-06-055„565„GCTGGCCAGTAGTGAGTG 


56% 


error 215: 


*,EPI-06-056„570„GCCCAGCTGCTGGCCAGTAGT 


58% 


error 216 : 


*,EPI-06-057„575„GAAGCCCAGCTGCTGGCCA 


53% 


error 223 : 


*,EPI-06-064,,644,,GTGTTTGTGGTGCAAGTTA 


31% 


error 225 : 


*,EPI-06-066„703„GCCAGGTGCAGTGAAGGG 


37% 


error 227 : 


*,EPI-06-068„713,,TGCCAACAAGCCAGGTGC 


35% 


error 229 : 


*,EPI-06-070„7 1 8 „GGCATCTGTGCCAAC AAGCC 


33% 


error 236 : 


*,EPI-06-077„804„CTCCCCAGTGTGTCrri'GCTG 


32% 


error 237 : 


*,EPI-06-078„809„TTCTCCCCAGTGTGTCTT 


32% 


error 241 : 


* EPI-06-082,,86 1 „GCCAGTCACGCCCTTTGCTG 


32% 


error 248 : 


*,EPI-06-089„910„GGGCCTGATAGCAGAGTGC 


30% 


error 260 : 


* EPI-06- 1 0 1 „ 1 0 1 6„CACTGGTTTCTCCC ATTGG 


33% 


error 264 : 


* EPI-06-1 05„ 1 1 58„GCTCTCACTTGAACATCGTAC 


31% 


error 265 : 


*,EPI-06- 1 06„ 1161 „CTGCTCTCACTTGAACATCG 


38% 


error 266 : 


* EPI-06-107,,1 165,,CTGCTGCTCTCACTTGAAC 


36% 


error 269 : 


*,EPI-06-l 10„1 194„GAGCCCTGCCTCTCTGCAC 


33% 
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error 270 : *,EPI-06- 1 1 1 „ 1 1 98„CTCCAGAGCCCTGCCTCTCT 31 % 



Example 5 : Interleukin-4 receptor 

A library of 156 phosophorothioate antisense oligonucleotides against IL-4R was screened using A549 cells 
5 (ATTC cat.# CCL-185). In a 24 well plate, A549 cells at 1.0X10 5 cells/well were transfected with 1.0 uM 
oligonucleotide/20 ul/ml LipoFectin (Invitrogen) in a serum-free medium for 4 hours in a final volume of 300 ul. After 4 
hour of tranfection, 1 ml of DMEM medium containing 10% FBS and 10 ng/ml human recombinant TNF-a (R &D 
Systems) were added to each well. 

RNA inhibition assays were identical to example 3 except that primers and probe were based on Il-4Ra 
1 0 sequences in Taqman assay. 

The persentage of expression of IL-4Ra receptors RNA in cells treated with specific antisense over wobble 
treated control cells are presented in the Table below: 



Table 3 : Interleukin-4 receptor mRNA screening result: 



Antisense 


Sequence 


% of 

Expression 


EPI-5-m16 


GCAGCTGCCCCATGCTG 


11.44 


EPI-5-m17 


GAGAAGGCCTTGTAACC 


10.98 


EPI-5-3 


CACCACGCCCGGCTTCTCT 


3.14 


EPI-5-4 


TCTGCCCGCCTCAGCCTCC 


12.51 


EPI-5-22 


GGCGGCTGCGGGCTGGGT 


12.74 


EPI-5-24 


CTTGGCTGGTTCCTGGCCT 


41.80 


EPI-5-29 


GGTTGTCTGGACTCTGGGT 


8.38 


EPI-5-31 


CGGGTTCTACTTCCTCCAGG 


10.31 


EPI-5-32 


TGCTCCCAGGTTTCTGGCTC 


5.28 


EPI-5-33 


CCCTGCTCCACCGCATGT 


4.17 


EPI-5-36 


CTGTTTCAGGTGGCCGC 


5.84 


EPI-5-42 


GTCTGCTGCAGAAGCTGTGG 


33.74 


EPI-5-48 


GTGCCTTATGCCTGCTGTCT 


14.69 


EPI-5-53 


GCTGGGATTATAGGCATGAG 


48.15 


EPI-5-55 


ACAGGGAACAGGAGCCCAGA 


34.37 


EPl-5-75 


CCCTGTAGGAAATCCCAGAC 


27.25 


EPI-5-83 


ACAATTCTTCCAGTGTGGGC 


34.18 


EPI-5-89 


ACACATCGCACCACGCTGAT 


8.61 


EPI-5-101 


ACGGTGACTGGCTCAGGGAG 


6.90 


EPI-5-109 


GGCCTTGTAACCAGCCTCTC 


16.54 


EPI-5-123 


GGGCAGGATGGAAGGATG 


8.68 


EPI-5-128 


GCCAATCACCTTCATACCAT 


9.52 


EPI-5-129 


TCCAGTCTCTGCAGCCCAGT 


4.04 


EPI-5-131 


G CC CTCTACTCTC ATG GG AT 


9.37 


EPI-5-132 


GAGGTGCCCAAGGGCCTCAG 


7.64 


EPI-5-134 


GAAGCTGTGGAGGGAGCAGC 


55.26 


EPI-5-135 


AACAGGGACAGTCTGCTGCA 


19.74 


EPI-5-136 


AACATGCCTTGGGCAGTTAC 


18.12 
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EPI-5-137 


GGCCATGATCTGGTGGGC 


46.34 


EPI-5-140 


TCTAGGCAATGACCACCCTC 


11.01 


EPI-5-141 


CGATTTCCCAAGGCCGCCCA 


4.28 


EPI-5-145 


GCCCACAGGGTGGCTGAGCA 


17.81 


EPI-5-147 


GCCAACATGCAGGGTAACTG 


11.12 


EPI-5-148 


CCCTAGCACCTGAGGTCTGG 


5.18 


EPI-5-149 


CAACCCAAGGTTCCCGCCTT 


3.18 


EPI-5-150 


ACACACAGACGAGCATTACT 


3.90 



Example 6 ; VCAM 

A library of 221 phosophorothioate antisense oligonucleotides against VCAM was screened using BEAS-2B 
cells (ATTC cat# CRL-9609). In a 24 well plate, BEAS-2B cells at 1.0X1 0 5 cells/well were transfected with 1.0 uM 
5 oligonucleotide/20 ul/ml LipoFectin (Invitrogen) in a serum-free medium for 4 hours in a final volume of 300 ul. After 4 
hour of tranfection, 1 ml of DMEM medium containing 10% FBS and 10 ng/ml human recombinant TNF-a (R &D 
Systems) were added to each well. 

RNA inhibition assays were identical to example 3 except that primers and probe were based on VCAM 
sequences in Taqman assay. 

10 The persentage of expression of VCAM receptors RNA in cells treated with specific antisense over wobble 

treated control cells are presented in the Table below: 



Table 4 : VCAM rnRNA screening result: 



Antisense 


Sequence 


%of 

Expression 


EPI-3-029 


TTTAETACTETETCTCCTET 


40.23 


EPI-3-046 


CTTTCTECTTCTTCCAECCT 


46.66 


EPI-3-047 


CTTCCAECCTEETTAATTCC 


| 30.95 


EPI-3-072 


TTTECETACTCTECCTTTET 


16.13 


EPI-3-073 


CTECCTTTETTTEEETTCEA 


33.42 


EPI-3-081 


TEE TAEEEATEAAE E TCATT 


37.72 


EPI-3-084 


TETTCTCTAEAEATTTCATA 


26.66 


EPI-3-085 


AEATTTCATATCCETATCCT 


33.12 


EPI-3-087 


CCAAAAACTCTATATTCTCC 


37.45 


EPI-3-088 


TATATTCTCCAEAATAETCT 


27.84 


EPI-3-091 


TAATTCAATCTCCAECCEET 


36.78 


EPI-3-094 


CACECTAEEAACCTTECAEC 


17.42 


EPI-3-098 


TTCACEAEECCACCACTCAT 


20.35 


EPI-3-099 


CACCACTCATCTCEATTTCT 


18.09 


EPI-3-116 


CCECTCAEAEEECTETCTAT 


15.36 


EPI-3-117 


GGCTGTCTATCTGGGTTCTC 


34.31 


EPI-3-118 


CTGGGTTCTCCAGGAGAAAG 


32.11 


EPI-3-128 


ATCTCAACAGTAAATGGTTT 


24.75 


EP1-3-137 


CCAGAATCTTCCATCCTCAT 


28.92 


EPI-3-159 


CAGCCTGCCTTACTGTGGGC 


23.24 


EPI-3-160 


TACTGTGGGCACAGAATCCA 


38.05 


j EPI-3-193 


TTCACAAGTTGCTGTGCACA 


25.88 
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EPI-3-194 


GCTGTGCACAGGTAAGAGTG 


30.65 


EPI-3-196 


TTCGTTCCGAAAACTAACAG 


32.19 


EPI-3-213 


TAGATTCTGGGGTGGTCTCG 


29.55 



Example 7 : Tryptase a and b 

A library of 248 phosophorothioate antisense oligonucleotides against Tryptase a and/or b was screened using 
CHO cells (ATTC cat.# CCL-61) stably express either Tryptase a or Tryptase b gene product In a 24 well plate, cells at 
5 1.0X10 5 cells/well were transfected with 1.0 uM oligonucleotide/ 16 ul/ml CellFectin (Invitrogen) in a serum-free 
medium for 4 hours in a final volume of 300 ul. After 4 hour of tranfection, 1 ml of F 12 medium containing 10% FBS 
were added to each well. 

RNA inhibition assays were identical to example 3 except that primers and probe were based on Tryptase 
sequences in Taqman assay (Taqman primer and probe recognize both isotypes). 
10 The persentage of expression of Tryptase RNA in cells treated with specific antisense over wobble treated 

control cells are presented in the Table below: 



TableS: Tryptase mRNA screening result: 



Compound 


Sequence 


%of 

Expression 
Tryptase b 


%of 

Expression 
Tryptase a 


EPM5- 
001b 


agattcagcatcctggccac 


; 69.18 


76.53 


EPI-1 5- 
004b 


agcgccagcagcagcagatt 


59 62 


120.94 


EPI-1 5-01 2 


tggggcaggggccgcgtagg 


-4£52 


267.78 


EPI-1 5-024 


ccacttgctcctgggggcct 


,1:19 76: ~ 


86.00 


EPI-1 5-1 13 


ttgcgtcacaaatgtggttt 


j ~: ^55 92 - ^ 


55.00 


EPI-1 5-1 18 


cccgtgtaggcgccaaggtg 


V£3.98 ; 


3.99 


EPI-1 5-1 19 


cgtctcccgtgtaggcgcca 


33 36 


7.00 


EPI-1 5-1 26 


ggcacacagcatgtcgtcac 


; 50:41 


30.00 


EPM5-139 


ccattca ccttg ca caeca g 


;-5fl.53. 


97.52 


EPI-1 5-145 


cagctgaccacgcccgcctg 


f 62.78 


20.64 


EPI-1 5-1 50 


gttgggctgggcacagccct 


v v ;^55.1 : 7^.n 


47.00 


EPI-1 5-1 55 


tgacacgggtgtagatgcca 


; S102.54 — 


23.00 


EPI-1 5-1 61 


catagtggtggatccagtcc 




16.00 


EPI-1 5-1 62 


ggggacatagtggtggatcc 


^36:11 


23.00 



Examples 8 & 9 ; MCP-4 and RANTES 

1 5 Eosinophils are predominant effector cells in allergic diseases, which are attracted by several CC chemokines 

into the inflammatory tissue. It is well documented that the human eosinophils are recruited by eotaxin, RANTES and 
MCP-3 and MCP-4 via CCR3. These chemokines are thus a potential therapeutic target for asthma and other allergic 
diseases. The goal of the present studies was to deteimine whether antisense obgonucleotides (ASODNs) (17 to 20 
bases in length) designed to hybridize to the specific sequence in the 3'- and S'-untranslated regions as well as the coding 

20 regions of RANTES and MCP-4 mRNA, inhibited mRNA and protein expression in BEAS-2B human airway epithelial 
cells. Confluent monolayers of BEAS-2B cells were either treated with culture medium, or transfected with RANTES 
(EPI-10) or MCP-4 (EPI-1 04) specific antisense or Wobble, a control ASODN (5 ug/ml), in the presence of lipofectin 
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(10 ug/ml), a carrier lipid, for 4 h followed by a 4h (for mRNA expression) or 18 h (for protein expression) treatment 
with the complete medium. mRNA expression was determined by TaqMan using a specific MCP-4 or RANTES probe. 
54 out 123 (43%) EPI-104 ASODNs and 32 out of 100 (32%) EPI-10 ASODNs showed more than 50% inhibition of 
MCP-4 and RANTES mRNA expression respectively (Tables 6 & 7). The level of MCP-4 or RANTES protein in the 
5 conditioned medium of the BEAS-2B cells, either untransfected or transfected with specific or control ASODNs was 

determined by ELISA. Our results show undetectable levels of MCP-4 and low levels of RANTES expression in BEAS- 
2B cells treated with medium only. Treatment of BEAS-2B cells with TNFct plus EFNy induced the levels of both 
chemokines. Treatment of BEAS-2B cells with antisense prior to cytokine treatment, inhibited protein expression. 10 
out of 123 (8%) EPI-104 ASODNs and 15 out of 100 (15%) EPI-10 ASODNs inhibited >25% and >50% of MCP-4 and 
1 0 RANTES protein expression respectively (Tables 8 & 9). These findings suggest that ASODNs can inhibit RANTES and 
MCP-4 expression. Further studies are needed to determine whether the ASODN mediated inhibition of chemokine 
expression could alter migration of inflammatory cells, particularly eosinophils, in airway allergic inflammation. 



Table 6: Inhibition of MCP-4 mRNA expression by EPI-104 



ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


EPI- 104-1 


26.67 


9.6 


EPI- 104-51 


35.31 




EPI-104-96 


118.59 


7.8 


EPI- 104-2 


31.50 


5.3 


EPI- 104-52 

•J— /A A A V ■ 


31.56 




EPI-104-97 


38.79 


15.5 


EPI- 104-3 


66.77 


3.7 


EPI- 104-53 


187.55 




EPI- 104-98 


100.91 


14.6 


EPI- 104-5 


97.60 




EPI- 104-54 

a^*a x av i 


184.24 




EPI- 104-99 


47.32 


11.6 


EPI- 104-7 


189.07 


113.0 


EPI- 104-55 


51.29 


11.0 


EPI- 104- 100 


27.06 


11.8 


EPM04-8 


189.78 


164.5 


EPI-104-56 


62.34 


17.7 


EPI-104-101 


70.88 


25.6 


EPI- 104-9 


17.48 


5.1 


EPI-104-57 


53.33 


20.9 


EPI- 104- 102 


43.27 


11.1 


EPI-104-10 


21.53 


5.0 


EPI- 104-58 


77.28 


22.0 


EPI- 104- 103 


84.89 


29.4 


EPI-104-11 


20.44 


10.4 


EPI- 104-59 


16.92 


6.7 


EPI-104-104 


107.67 


7.8 


EPI-104-12 


69.50 




EPI-1 04-60 


97.78 


16.8 


EPI-104-105 


133.64 


3.7 


EPM04-14 


15.22 


2.3 


EPI- 104-61 


43.02 


8.7 


EPI- 104- 106 


40.59 


1.0 


EPI-104-15 


35.97 




EPI-104-62 


45.58 


13.8 


EPI-104-107 


55.78 


8.0 


EPM04-16 


135.48 


58.4 


EPI-104-63 


27.05 


7.7 


EPI-104-108 


150.19 


29.8 


EPI-104-17 


103.15 


38.8 


EPI- 104-64 


50.31 


8.8 


EPI- 104- 109 


85.14 


15.7 


EPI-104-20 


92.84 


9.6 


EPI-1 04-65 


51.38 


17.4 


EPI-104-110 


11.02 




EPI- 104-21 


59.56 


8.2 


EPI-104-66 


103.94 


21.4 


EPI-104-111 


62.52 


32.1 


EPI-104-22 


43.63 


8.2 


EPI-1 04-67 


63.75 


20.5 


EPI-104-112 


31.72 


5.3 


EPI- 104-23 


106.58 


5.5 


EPI-1 04-68 


84.41 


20.6 


EPI-104-113 


55.25 


12.3 


EPI-104-24 


42.09 


13.4 


EPI- 104-69 


43.27 


15.8 


EPI-104-114 


42.69 


2.0 


EPI-104-25 


59.60 


20.2 


EPI- 104-70 


33.05 


18.6 


EPI-1 04-1 15 


40.58 


1.2 


EPI- 104-26 


59.88 


13.1 


EPI-1 04-71 


56.55 


25.3 


EPM04-116 


82.45 


4.5 


EPI-104-27 


35.87 


12.7 


EPI-104-72 


35.45 


10.1 


EPI-104-117 


48.73 


0.2 


EPM04-28 


95.62 


8.3 


EPI- 104-73 


42.12 


15.2 


EPI-104-118 


46.17 


10.2 


EPI- 104-29 


112.76 


27.2 


EPI-1 04-74 


78.12 


42.5 


EPI-104-119 


46.59 


5.2 


EPI- 104-30 


36.23 


22.0 


EPI- 104-75 


137.13 


83.5 


EPI-104-120 


39.96 


2.9 


EPI- 104-31 


92.03 


17.0 


EPI- 104-76 


73.30 


26.9 


EPI-104-12 1 


32.60 


11.5 


EPI-104-32 


42.82 


11.5 


EPM04-77 


61.51 


21.7 


EPI- 104- 122 


38.63 


0.5 


EPI-104-33 


36.33 


18.4 


EPI-104-78 


67.40 


29.7 


EPI- 104- 123 


102.42 


15.5 


EPI-104-34 


30.87 


7.9 


EPI- 104-79 


108.95 


47.3 




EPI-104-35 


121.19 


78.1 


EPI- 104-80 


71.23 


20.7 


EPM04-36 


82.20 


8.2 


EPI-104-81 


42.99 


19.8 


EPI-104-37 


20.15 


9.0 


EPI- 104-82 


71.30 


31.1 


EPI-1G4-38 


31.46 


9.2 


EPI-104-83 


47.1 


13.2 
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EPI-104-39 


6234 


6.7 


EPI-104-84 


59.49 


18.4 


EPI-104-40 


28.26 


8.3 


EPI- 104-85 


23.30 




EPI- 104-41 


61.75 


8.7 


EPI- 104-8 6 


15.26 




EPI-104-42 


36.73 


20.5 


EPI-1 04-87 


7.63 




EPI-104-43 


36.35 


19.3 


EPI-104-88 


12.92 




EPI- 104-44 


34.74 


13.8 


EPI- 104-89 


12.48 




EPI-104-45 


125.67 




EPI- 104-90 


17.78 




EPI-104-46 


39.18 




EPI-104-91 


49.01 


15.8 


EPM04-47 


46.84 




EPM04-92 


51.40 


6.3 


EPI-104-48 


67.88 




EPI- 104-93 


66.93 


8.6 


EPI-104-49 


96.56 




EPI- 104-94 


51.74 


8.4 


EPI- 104-50 


131.56 




EPI- 104-95 


38.61 


7.0 



* percentage of lipid wobble control 

# 54/123 (43%) ASODNs inhibited > 50 % MCP-4 



Table 7: Inhibition of RANTES mRNA by EPI-10 



ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


EPI-10-1 


1311.67 


913.6 


EPI-10-51 


66.44 


22.0 


EPI-10-2 


301.98 


129.9 


EPI-1 0-52 


29.28 


3.8 


EPI- 10-3 


190.17 


65.7 


EPI-10-53 


31.56 


1.4 


EPI-10-4 


138.06 


16.5 


EPI-10-54 


33.64 


1.2 


EPI-10-5 


162.29 


20.4 


EPI-10-55 


82.52 


38.3 


EPI-10-6 


213.18 


86.8 


EPI-10-56 


25.33 


3.1 


EPI- 10-7 


181.72 


61.0 


EPI-1 0-57 


39.73 


4.4 


EPI-10-8 


91.16 


17.7 


EPI-10-58 


103.19j 


71.1 


EPI-10-9 


142.00 


57.1 


EPI-10-59 


109.81 


24.9 


EPI-10-10 


215.37 


140.4 


EPI-10-60 


46.42 


13.3 


EPI-10-1 1 


85.19 


32.7 


EPI-10-61 


762.72 


725.4 


EPI-10-12 


42.42 


26.4 


EPI-10-62 


33.97 


9.8 


EPI-10-13 


30.40 


20.5 


EPI-10-63 


22.38 


4.4 


EPI-10-14 


37.39 


17.0 


EPI- 10-64 


31.42 


14.3 


EPI-10-15 


100.06 


59.1 


EPM0-65 


45.04 


10.7 


EPI-10-16 


82.52 


40.1 


EPI-10-66 


91.87 


65.6 


EPI-10-17 


146.14 


86.9 


EPI-10-67 


58.06 


24.8 


EPI-10-18 


50.27 


11.5 


EPI-1 0-68 


58.29 


35.6 


EPI-10-19 


59.15 


20.0 


EPI- 10-69 


64.81 


42.9 


EPI-10-20 


82.24 


20.5 


EPI-1 0-70 


65.40 


39.7 


EPI-10-21 


42.53 


20.8 


EPI-10-71 


61.47 


21.1 


EPI-10-22 


49.48 


21.0 


EPI- 10-72 


55.34 


16.7 


EPI-10-23 


99.98 


82.2 


EPI- 10-73 


90.32 


46.5 


EPI-10-24 


65.47 


39.7 


EPI-10-74 


29.91 


5.1 


EPI- 10-25 


78.79 


46.6 


EPI-10-75 


39.81 


5.2 


EPI-10-26 


80.25 


27.2 


EPI-10-76 


49.87 


8.4 


EPI-10-27 


60.33 


17.8 


EPI-10-77 


39.70 


26.2 


EPI-10-28 


82.93 


20.7 


bPI-10-78 


144.33 


104.3 


EPI- 10-29 


67.97 


7.5 


EPI- 10-79 


83.48 


43.4 


EPI-10-30 


47.07 


20.8 


EPI-10-80 


48.82 


16.3 


EPI-10-31 


50.34 


17.8 


EPI-10-81 


50.43 


28.4 
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19.9 
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EPI-10-38 


170.60 


123.6 


EPI- 10-8 8 


97.09 


51.7 


EPI-10-39 


57.76 


12.1 


EPI-10-89 


94.62 


24.9 


EPMO-40 


68.47 


5.0 


EPMO-90 


96.24 


20.5 


EPMO-41 


65.74 


17.0 


EPI- 10-91 


68.92 


32.6 


EPI- 10-42 


39.92 


15.9 


EPMO-92 


109.33 


72.5 


EPI-10-43 


40.53 


13.3 


EPI-10-93 


175.60 


81.0 


EPI-10-44 


27.89 


11.2 


EPMO-94 


113.31 


47.8 


EPI-10-45 


24.46 




EPI-10-95 


371.83 


239.0 


EPI-10-46 


33.90 


8.6 


EPMO-96 


87.55 


46.7 


EPM 0-47 


172.34 


127.0 


EPM0-97 


82.59 


16.6 


EPMO-48 


29.41 


2.7 


EPI-10-98 


98.32 


49.7 


EPMO-49 


46.09 


1.5 


EPI-10-99 


71.84 


30.7 


EPI-10-50 


49.68 


10.2 


EPI-10-100 


122.34 


46.6 



* percentage of lipid wobble control 

# 32/100 ASODNs inhibited > 50 % RANTES 



Table 8 : Inhibition of MCP-4 protein 
expression 



ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


EPI-104-1 


121.24 


13.1 


EPI-104-9 1 


68.51 


8.5 


EPI-104-2 


172.21 


12.3 


EPI-104-95 


122.77 


7.2 


EPI-104-9 


50.62 


5.9 


EPI- 104-97 


99.83 


6.9 


EPI-104-10 


100.67 


6.2 


EPI-104-99 


91.42 


10.7 


EPI-104-14 


73.31 


13.5 


EPI- 104- 100 


97.47 


26.6 


EPI-104-15 


69.42 


0.8 


EPI- 104- 102 


88.83 


16.8 


EPI- 104-22 


97.35 


16.8 


EPI-104-107 


74.75 


11.8 


EPI- 104-24 


67.76 


15.5 


EPI-104-1 10 


104.41 


2.2 


EPI- 104-27 


52.93 


6.2 


EPI-104-1 12 


78.39 


12.6 


EPI- 104-30 


117.37 


5.7 


EPI-104-1 13 


112.08 


22.3 


EPI- 104-32 


95.94 


1.0 


EPI-104-1 14 


86.06 


12.2 


EPI- 104-33 


139.91 


22.0 


EPM 04-1 15 


97.18 


5.5 


EPI-104-34 


88.65 


7.1 


EPI-104-1 16 


78.94 


11.5 


EPI- 104-37 


72.92 


5.5 


EPI-104-1 18 


99.16 


1.1 


EPI-I04-38 


104.96 


10.8 


EPM 04-1 19 


92.60 


3.1 


EPI-104^0 


66.95 


16.0 


EPI- 104- 120 


86.98 


13.9 


EPI- 104-42 


66.70 


12.4 


EPI-104-121 


100.87 


8.5 


EPM 04-43 


219.72 


1.8 


EPM04-122 


91.43 


10.8 


EPI- 104-44 


212.68 


17.6 




EPI- 104-46 


77.83 


4.3 


EPI-104-47 


95.09 


4.3 


EPM04-51 


114.20 




EPM04-52 


121.26 
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EPI-104-59 


105.43 


0.8 


EPM04-61 


128.53 


0.4 


EPI-104-62 


122.35 


8.5 


EPI-104-63 


61.94 


15.8 


EPI-104-69 


98.48 


10.6 



Table 9; Inhibition of RANTES protein 



EPI-1 0 



ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


EPI-10-12 


53.19 


2.3 


EPI-10-52 


55.13 


2.5 


EPM0-13 


31.02 


2.1 


EPI- 10-53 


88.65 


3.7 


EPI-10-14 


35.81 


3.0 


EPI- 10-55 


73.85 


1.2 


EPI-10- 18 


71.18 


0.8 


EPI-10-56 


90.24 


4.1 


EPI-10-19 


61.46 


1.5 


EPM0-57 


108.63 


3.2 


EPI-10-21 


26.41 


2.2 


EPI-10-60 


45.60 


0.6 


EPI-10-22 


37.10 


2.4 


EPI-10-62 


55.44 


1.2 


EPI-10-27 


44.39 


0.6 


EPI- 10-64 


95.77 


5.9 


EPI-10-30 


37.10 


3.3 


EPI-10-63 


67.59 


3.5 


EPI-10-31 


82.31 


2.6 


EPM0-65 


67.03 


1.5 


EPI-10-32 


72.89 


2.9 


EPI- 10-67 


84.63 


1.8 


EPI-10-34 


44.25 


3.1 


EPI-10-68 


66.45 


2.0 


EPI-10-35 


84.67 


0.9 


EPI- 10-72 


70.47 


2.2 


EPI-10-36 


88.23 


1.9 


EPI-10-74 


34.65 


4.1 


EPI-10-37 


71.37 


1.9 


EPI- 10-75 


66.62 


4.6 


EPI-10-42 


59.98 


1.3 


EPI- 10-76 


48.40 


2.5 


EPMO-43 


46.24 


2.6 


EPI-10-77 ! 


34.60 


6.2 


EPI-10-44 


62.02 


2.8 


EPM0-80 


137.60 


16.9 


EPI- 10-45 


78.42 


1.1 


EPI- 10-81 


91.00 


14.2 


EPI-10-46 


110.12 


3.7 


EPM0-82 


70.72 


3.6 


EPI-10-48 


45.28 


2.1 


EPI- 10-83 


126.02 


44.8 


EPI-10-49 


77.89 


1.1 


EPI- 10-84 


68.81 


26.1 


EPI-10-50 


76.71 


1.2 





* percentage of lipid wobble control 

# 15/100 ASODNs inhibited > 50 % RANTES 



Examples 10&11 : CCR1 and CCR3 

Eosinophils are predominant effector cells in allergic diseases, which are attracted by several CC chemokines 
5 into the inflammatory tissue. It is well documented that the human eosinophils predominantly express the CC 

chemokine receptors CCR3 and to a lesser extent CCR1. It is thus a potential therapeutic target for asthma and other 
allergic diseases. The goal of the present studies was to determine whether antisense oligonucleotides (ASODNs) (17 to 
20 bases in length) (EPI-1) designed to hybridize to the specific sequence in the 3'- and 5 '-untranslated regions as well 
as the coding regions of CCR1 and CCR3 mRNA, inhibited mRNA and protein expression in HOS-CD4* cell line 

1 0 transfected with CCR1 or CCR3. Confluent monolayers of HOS-CD4 + cells were either treated with culture medium, or 
transfected with CCR1- or CCR3-specific antisense or Wobble, a control ASODN (10 ug/ml), in the presence of 
DOTAP (30 ug/ml) or lipofectin (20 ug/ml), a carrier lipid, for 4 h followed by a 4h (for mRNA expression) or Ih 
(CCR1) or 24 h (CCR3) (for flow cytometry) treatment with the complete medium. mRNA expression was determined 
by TaqMan using a specific CCR1 or CCR3 probe. 81 (47%) and 75 (44%) out of 172 EPI-1 ASODNs inhibited 

1 5 between 25-50% and > 50% CCR3 mRNA expression respectively (Table 10). Out of 32 ASODNs against the 

homologous sequences of CCR1 and CCR3, 18 inhibited both CCR1 and CCR3 expression between 25-50% (Table 10 
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& 1 1). The cell surface expression of CCR1 and CCR3 on HOS-CD4* cells either untransfected or transfected with 
specific or control ASODNs was determined by flow cytometry. Our results show constitutive expression of CCR1 or 
CCR3 expression, which was inhibited by the ASODNs that also inhibited mRNA expression. 30 out of the 156 EPM 
ASODNs, which inhibited CCR3 mRNA expression by >25%, produced more than 25% inhibition of CCR3 cell surface 
expression (Table 12). 5 EPI-1 ASODNs inhibited cell surface CCR1 protein expression by >50%, while the rest by 25- 
50% (Table 1 1). 2-3 out of 18 ASODNs having complete homology with CCR1 and CCR3 sequence were able to 
inhibit both CCR1 and CCR3 cell surface expression significantly. These findings suggest that ASODNs can inhibit 
CCR1 and CCR3 expression. In addition, our multi target antisense approach can be used to inhibit CCR1 and CCR3 
expression using ASODNs designed against homologous regions on CCR1 and CCR3. Further studies are needed to 
determine whether the AS inhibition of CCR1 or CCR3 expression could alter migration of HOS-CD4*-CCRl + or 
CCR3 + cells in response to MlP-la or eotaxin. Our data may ultimately provide new therapeutic strategies for blocking 
eosinophil and possibly Th2 cell infiltration and in allergic inflammation in asthma. 



Table 10: Inhibition of CCR3 mRNA expression by EPI-1 



EPI-1 - 


Mean 


SEM 


EPI-1- 


Mean 


SEM 


EPI-1 - 


Mean 


SEM 


EPI-1 - 


Mean 


SEM 


1 


66.1 


7.2 


51 


23.3 


0.9 


100 


68.9 


14.7 


149 


91 


2.3 


2 


96.0 


6.0 


52 


57.5 


6.5 


101 


24 


0 


150 


68.9 


29 


3 


52.3 


4.1 


53 


49 


7 


102 


51.3 


10.1 


150a 


96.2 


29.2 


4 


76.7 


8 


54 


51 


8 


103 


86.7 


23.1 


151 


72.9 


7.5 


5 


64.3 


5.6 


55 


52.5 


0.5 


104 


76 


7 


152 


60 


6.6 


6 


54.7 


3.4 


56 


36.3 


3.3 


105 


74.7 


10.7 


153 


79.6 


16.2 


7 


60 


2.7 


57 


59.8 


12.9 


106 


84 


4 


154 


70.9 


17.4 


8 


36.7 


2.9 


58 


72.1 


21.1 


107 


62 


7.6 


155 


61 


1.3 


9 


31 


3.4 


59 


65.4 


6.5 


108 


62.7 


14.3 


156 


61.1 


18.1 


10 


43.3 


0.9 


60 


72.2 


5.3 


109 


74.3 


20.3 


157 


92.3 


52.7 


11 


50 


4.2 


61 


69 


19.5 


110 


67 


6 


158 


56.2 


8.2 


12 


50 


4.5 


62 


69.4 


13 


111 


64.3 


5.9 


159 


43.3 


2.5 


13 


49.7 


13 


63 


48.8 


14 


112 


55 


10.6 


160 


71.9 


18.5 


14 


41.3 


12.1 


64 


63.5 


3.3 


113 


72.3 


18.8 


161 


77.4 


19.5 


15 


49 


8.5 


65 


50.7 


16.3 


114 


28.7 


9.8 


162 


65.3 


37.7 


16 


62 


7 


65a 


54.5 


5.9 


115 


45.7 


6.9 


163 


53.9 


23.2 


17 


45.5 


7.4 


66 


62.3 


10.8 


116 


69 


20.6 


164 


61.6 


18.9 


18 


51 


10.7 


67 


60.5 


20.7 


I 117 


57.5 


6.5 


165 


58.2 


18.6 


19 


29 


4.2 


68 


50.9 


17.8 


118 


44.3 


12.6 


166 


51.5 


20.3 


20 


32.7 


6.3 


69 


44.6 


3.3 


119 


86.8 


43.7 


167 


44.7 


14.2 


21 


43.5 


11.2 


70 


56.1 


4.7 


120 


29 


4 


168 


68.9 


25.3 


22 


37.7 


4.S 


71 


91.2 


23 


121 


38 


9 


169 


61.4 


41.6 


23 


46.8 


10 


72 


67.8 


21.7 


122 


42 


8.6 








24 


37 


2.5 


73 


56.5 


14.3 


123 


46.5 


3.5 








25 


49 


17.1 


74 


57.7 


9 


124 


53 


14 








26 


19.5 


4.6 


75 


40.4 


6.7 


125 


63.5 


25.5 








27 


26.6 


5.6 


76 


39.5 


3.5 


126 


18 


1 








28 


35.3 


8 


77 


40.4 


2.3 


127 


31.5 


11.6 








29 


47 


12.6 


78 


36.8 


5.4 


128 


40.6 


3.3 








30 


43.3 


16.5 


78a 


55.8 


10 


129 


62.1 


8.8 








31 


39.3 


6.1 


80 


37.3 


4.4 


130 


63.8 


20.8 








32 


26.7 


3.6 


81 


51.6 


5.6 


131 


37 


1 








33 


23.3 


1.9 


82 


6Z4 




132 


67.7 


46.6 
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34 


47.7 


14.5 


83 


42.9 




133 


26.6 


3.8 








35 


27.7 


1.1 


84 


72.1 


12.4 


133a 


73.1 


4.7 








36 


31.7 


4.3 


85 


65.1 


7.7 


134 


51.7 


17.6 








of 


oo 
oz 


5.8 


86 


65.3 


8.8 


135 


48.3 


2.3 








38 


30.5 


10 


87 


53 


8.5 


136 


111 


42.2 








39 


34.5 


2.5 


88 


30.4 


5.8 


137 


56 


15 








40 


58.3 


7.4 


89 


40.5 


9.2 


138 


50.7 


28.2 








41 


54.5 


4.6 


90 


42 


6 


139 


38.5 


1.5 








42 


51.3 


9 


91 


51.1 


8.9 


140 


36.5 


2 








43 


54 


4.8 


92 


49.9 


16.7 


141 


67.5 


19.1 








44 


49 


17.7 


93 


55.4 


11.1 


142 


73.7 


10.6 








45 


77 




94 


48 




143 


57.4 


6.2 








46 


64.5 


2.5 


95 


47 




144 


38.6 


9.2 








47 


39 


15.5 


96 


65 




145 


40 










48 


40 


2.6 


97 


84 


24.7 


146 


55.8 










49 


37 


7.2 


98 


106 




147 


66.5 


12,6 








50 


30.3 


2.6 


99 


95 




148 


130.4 


53.7 









* percentage of lipid wobble control 



#81/172 (47%) & 75/172 (44%) ASODNs inhibited > 25-50 % & >50% CCR3 expression respectively 



Table 11 ; Inhibition of CCR1 mRNA and protein expression by EPI-1 

mRNA Protein 



ASODN 


Mean* 


SEM 


ASODN 


Mean* 


SEM 


EPI-1-71 


88 


27 


EPI-1-71 


55.5 


13.3 


EPI-1-72 


66.6 


12.5 


EPI-1-72 


55 


7.4 


EPI-1 -73 


74.5 


21.8 


EPI-1 -73 


54.6 


0 


EPI-1 -74 


74.5 


| 21.8 


EPI-1 -74 


41.4 


19.6 


EPI-1 -75 


104.5 


12.5 


EPI-1 -75 


41.2 


10.3 


EPI-1 -76 


85 


33.4 


EPI-1 -76 


37.6 


4.6 


EPI-1 -77 


60.1 


12.9 


EPI-1 -77 


67.5 


12.7 


EPI-1 -78 


77.1 


30 


EPI-1 -78 


52.6 


12.6 


EPI-1 -78a 


115 


11.7 


EPI-1 -78a 






EPI-1 -80 


67.6 


19.7 


EPI-1 -80 


63.3 


2.9 


EPI-1 -81 


71.7 


9 


EPI-1 -81 


71 


23.8 


EPI-1 -82 


86 


20.2 


EPI-1 -82 


69.8 


9.5 


EPI-1 -83 


86.7 


7.7 


EPI-1 -83 


52.3 


13.8 


EPI-1 -84 


82.9 


11 


EPI-1 -84 


55.6 


16.3 


EPI-1 -85 


84.7 


6.9 i 


EPI-1 -85 


53.9 


9.8 


EPI-1 -86 


73 


8.8 


EPI-1 -86 


45.3 


13.1 


EPI-1 -87 


72.3 


11.6 


EPI-1 -87 


39.4 


12.4 


EPI-1 -88 


68.9 


15.9 


EPI-1 -88 


34.5 


1.2 
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EPI-1-89 


64.2 


15 


EPI-1-89 


64.7 


2 


EPI-1-90 


60.9 


14.8 


EPI-1-90 


51.1 


3.4 


EPI-1-91 


69.6 


11.8 


EPI-1-91 


42.3 


8.2 


EPI-1-92 


73.4 


22.2 


EPI-1-92 


66.1 


1.3 


EPI-1-93 


68.5 


24 


EPI-1-93 


99.3 


1.4 


EPI-1-94 


24 




EPI-1-94 


95.3 


21 


EPI-1-95 


68.7 


24.4 


EPI-1-95 


87.4 


5 


EPI-1-96 


63.3 


19.7 


EPI-1-96 


90.2 


9 


EPI-1-97 


87 


26.3 


EPI-1-97 


100.9 


15.2 


EPI-1-98 


90.5 


22.8 


EPI-1-98 


119.3 


19.2 


EPI-1-99 


103 


19 


EPI-1-99 


110 


17.4 


EPM-100 


93.1 


34 


EPI-1-100 


97.2 




EPI-1-101 


128 


29 


EPI-1-101 


116.5 


10 


EPI-1-102 


53.7 


6.3 


EPI-1-102 


112.9 


15.6 



Table 12 ; Inhibition of CCR3 protein expression by EPI-1 



EPI- 
1- 


Mea 
n* 


SE 
M 


EPI- 
1- 


Mea 
n* 


SE 
M 


EPI- 
1- 


Mean 
* 


SEM 


EPI- 
1- 


Mean 
* 


SEM 


1 


106 


28.4 


91 


131 




100 


47.1 


10.3 


137 


79 


0.1 


2 


155 


13.2 


92 


80 




101 


94.4 


4.2 


138 


83.4 


2.3 


14 


74.5 


14.1 


93 


83 




102 


45 


22.2 


139 


72.3 


1.1 


19 


74.2 


14 


94 


83 




103 


136 


22.4 


140 


76.1 


1.2 


20 


117. 
9 


26.3 


97 


45.2 




104 


142 


36 


141 


84 


20.2 


21 


95.7 


35.4 


98 


23 




105 


144 


63 


142 


82.7 


13.1 


23 


124 


19.5 


99 


31.8 


15 


106 


130 


61.8 


143 


81.4 


5.4 


25 


29.4 


20.5 


100 


47.1 


10.3 


107 


124 


72 


144 


80.9 


2.1 


26 


70.1 


8.6 


101 


94.4 


4.2 


108 


138 


68 


145 


97.7 


9 


27 


61.7 


6.4 


102 


45 


22.2 


109 


183 


45 


146 


84.8 


19.2 


28 


73.2 


23.5 


103 


136 


22.4 


110 


165 


42 


147 


73.1 


41.8 


29 


92.2 


16.8 


104 


142 


36 


111 


165 


25 


148 


90.6 


51.6 


30 


84.6 


32.6 


105 


144 


63 


112 


126.5 


17 


149 


159.4 


116 


33 


80.4 


10.6 


106 


130 


61.8 


113 


149.4 


0.5 


150 


55.5 


24.1 


34 


96.5 


28.9 


107 


124 


72 


114 


36.5 




150a 


62.2 


23.2 


35 


80.1 


24.5 


108 


138 


68 


115 


146 




151 


58.7 


3.9 


36 


93.8 


9.5 


109 


183 


45 


116 


128 




152 


58.7 


7 


37 


116. 
7 


30.1 


110 


165 


42 


117 


161 




153 


52.6 


1.7 


38 


109 


14 


111 


165 


25 


118 


65 


31.2 


154 


56.9 


4.8 


71 


90 




112 


126. 


17 


119 


193.9 




155 


58.1 
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72 
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113 
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4 


0.5 


120 
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53.1 


20.1 
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65 
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( 0.4 




A CO 


51 .9 


y.5 


80 

WW 


114 




120 


97n 




107 






1 AO 

1 DO 


OO.D 


1 1 .0 


81 


84 




121 


255 




128 


96.4 




164 


62.1 


9.9 


82 


107 




122 


235 




129 


92.5 




165 


67.5 


6.2 


83 


88 




123 


238 




130 


67.3 


8 


166 


69.1 


0.1 


84 


92.8 




124 


106 




131 


72.5 


21.9 


167 


65.4 


17.4 


85 


93.8 




125 


79 




132 


95.1 


28 


168 


78.5 


20.6 


86 


107 




126 


73.4 




133 


97.2 


24.1 


169 


42.5 




87 


98 




127 


144. 
2 




133a 


105 


52 








88 


84.4 




128 


96.4 




134 


117 


44 








89 


139 




129 


92.5 




135 


68.1 


11 








90 


87 




130 


67.3 


8 


136 


111.9 


23.2 









* percentage of lipid wobble control 

# 30/156 EPI-1 ASODNs inhibited CCR3 >25% 



Example 12 ; In vivo Testing of Oligonucleotides 

5 Balb/c mice are used for this testing. Six to ten week old balb/c mice (Jackson Labs, ME) are sensitized by two 

intraperitoneal injections on the first and fifth days, respectively, with chicken ovalbumin (Sigma, MO) at the doses from 
1 to 200 fig per intraperitoneal injection per mouse. From the tenth day, mice are given oligonucleotides at the doses 
from 1.0 to 100 mg/kg body weight for three days through either aerosol, intranasal, or intra- tracheal administration. On 
the 12th day, mice are challenged with ovalbumin either by aerosol of 1-10% solution, or by intranasal adrninistration of 
10 50 nl of 0.2-20-ng/nl solution. Pulmonary responses are tested through a wholebody plethysmography (BUXCO system; 
Buxco Electronics, CT), cellular responses are tested by BAL (bronchoalveolar lavage) cell differential staining, and 
changes in transcript and protein expression for the target genes in affected tissues are tested by Taqman and ELISA, 
respectively. 



